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ABSTRACT
Loch Leven an angling resource in the Fife Region o f Scotland 
approximately twenty-eight miles north of Edinburgh. For many years, 
i t  provided anglers with outstanding challenge and pleasure. However, 
many anglers are now becoming disheartened by the fac t tha t the qua lity  
o f angling a t Loch Leven has deteriorated substan tia l ly  over the past 
ten to f i f te e n  years. Some vow tha t they w i l l  not return unless some­
thing is  done to improve the resource.
The fo llow ing is  a cost-benefit study. The costs to be measured 
are those which must be incurred in order to improve the qua lity  of 
angling at Loch Leven. These include the cost of reducing the pike 
population in the loch and the costs involved in the construction and 
maintenance of a f is h  hatchery so tha t Loch Leven may be a r t i f i c a l l y
stocked with i t s  unique tro u t.  The benefits accrued, not only to 1
anglers but to the community o f Kinross, w i l l  be calculated using i
various techniques, some of which may be considered inadequate or i l ­
lo g ica l.
The most promising technique fo r  imputing a monetary value to 
primary or user benefits was developed by Marion Clawson. The major 
portion of the discussion o f primary benefits is  devoted to his model.
In order to apply the Clawson technique to Loch Leven, a survey o f 
anglers was undertaken and the de ta ils  o f th is  survey are presented.
The responses o f the 114 anglers who returned the questionaire form the 
basis fo r  the primary benefit ca lculations.
Secondary benefits , or the benefits accrued to the surrounding 
community o f Kinross, are measured using an income m u lt ip l ie r  model
developed by the Tourism and Recreation Research Unit of the University 
o f Edinburgh. Again the angler surveys form the basis fo r  these calculations 
The Present Value of costs and benefits is calculated and a benefit-cost 
ra t io  presented. Because th is  ra t io  exceeds un ity , i t  is  recommended 
tha t measures be undertaken to improve the qua lity  o f angling at Loch 
Leven so tha t one of Scotland’ s most famous recreation resources may once 
again be the envy o f the world's angling community.
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I n t r o d u c t i o n
Sco t l and  has always been renowned f o r  i t s  abundance o f  
o u t d o o r  r e c r e a t i o n  f a c i l i t i e s .  The g o l f  l i n k s  at  St .
Andrews,  t he  rugged beauty  o f  t he Hi gh l ands  and I s l a n d s  and 
t he  i nnumer ab l e  l o c h s ,  r i v e r s  and st reams are we l l  known 
t h r o u g h o u t  t he wo r l d  and have p r ov i ded  spor tsmen w i t h  
unmatched c h a l l e n g e  and p l e a s u r e .  One o f  S c o t l a n d ' s  most  
famous r esou r ces  i s  Loch Leven,  an a n g l i n g  r esou r ce  some 
t w e n t y - e i g h t  m i l e s  n o r t h  o f  Ed i nbur gh .  Loch Leven T r o u t  are 
w e l l  known f o r  t he c h a l l e n g e  t hey  p r esen t  t o  t he  a n g l e r  and 
f o r  t h e i r  un i que f l a v o u r  once caught .  However ,  acco r d i ng  t o  
some s c i e n t i s t s  and a n g l e r s ,  Loch Leven i s  no t  t he r esou r ce
' • t ha t  i t  was t wen t y  or  t h i r t y  year s  ago.
Pr es t  and Turvey  d e f i n e  c o s t - b e n e f i t  a n a l y s i s  as "a 
way o f  s e t t i n g  out  t he f a c t o r s  whi ch need to be t aken i n t o  
account  i n  making c e r t a i n  economic d e c i s i o n s " . ^  In o r d e r  t o  
improve t he  q u a l i t y  o f  a n g l i n g  a t  Loch Leven,  an economic 
d e c i s i o n  must  be made. There are two q u e s t i o n s  which must  
be answered be f o r e  a c o s t - b e n e f i t  s t udy  o f  Loch Leven i s  
under t aken  :
1) Which cos t s  and b e n e f i t s  are t o  be i nc l uded?
2) How are t hey  t o  be va l ued?
1 - A.R. Prest and R. Turvey. "The Main Questions", cost Ben-i?fit 
Analysis. Harmondsworth, 1976. p. 73.
The f i r s t  q u e s t i o n  may be answered once t he problem i s  
d e f i n e d .  Th i s  i s  done i n  Chapter  11 where p o s s i b l e  s o l u t i o n s  
are a l so  p r esen t ed .  The cos t s  o f  t hese s o l u t i o n s  are 
c a l c u l a t e d  f o r  compar i son w i t h  b e n e f i t  c a l c u l a t i o n s .
Chapter  I o u t l i n e s  some o f  t he methods used t o  
c a l c u l a t e  p r i ma r y  or  user  b e n e f i t s .  Many o f  t hese  are 
cons i de r ed  t o  be i nadequa t e  f o r  reasons t h a t  w i l l  be made 
c l e a r  as each t e c h n i q u e  i s  d i s cu ss ed .  Other  methods are 
cons i de r ed  t o  be more p r omi s i n g  and t h e r e f o r e  are g i ven more 
a t t e n t i o n .  In Chapter  I I I ,  t hese methods are a p p l i e d  to the 
case o f  Loch Leven i n  o r d e r  t o  c a l c u l a t e  t he amount o f  
p r i ma r y  or  user  b e n e f i t s  accrued f rom the use o f  Loch Leven.
The a n g l e r s  who f i s h  a t  Loch Leven are not  t he o n l y  
b e n e f i c i a r i e s .  Secondary b e n e f i t s  must  be d e f i n e d  and 
c a l c u l a t e d  as w e l l .  P r es t  and Turvey g i ve  an example o f  t he 
secondary  b e n e f i t s  accrued as t he  r e s u l t  o f  an i r r i g a t i o n  
p r o j e c t .  " D i r e c t  or  p r i ma r y  b e n e f i t s  are measured as t he 
va l ue  o f  t he  i n c r e a s e  i n  g r a i n . . .  The i nc r eas ed  g r a i n  o u t p u t  
w i l l  i n v o l v e  i n c r ease d  a c t i v i t y  by g r a i n  mer chan t s ,  t r a n s p o r t  
conce r ns ,  m i l l e r s ,  bakers and so on,  and hence,  i t  i s  
a s s e r t e d ,  w i l l  i n v o l v e  an i n c r e a s e  i n  t h e i r  p r o f i t s . T h e s e  
t hen ,  are t he  secondary  b e n e f i t s .  Ju s t  as m i l l e r s  and bakers 
b e n e f i t  f rom an i r r i g a t i o n  p r o j e c t ,  shopkeepers and o t h e r  
businessmen i n  t he K i n r oss  area b e n e f i t  f rom t he s us t a i ned
1 - Prest and Turvey. op. d t.  p. 78.
use o f  Loch Leven as an a n g l i n g  r e s o u r c e .  Ang l e r s  b r i n g  w i t h  
them money t o spend and t h i s  spending w i l l  r e s u l t  i n  an 
i n c r e a s e  i n  p r o f i t s .
The purpose o f  t h i s  s t udy  may now be c l e a r l y  d e f i n e d .  
Methods used t o  va l ue  p r i ma r y  and secondary b e n e f i t s  w i l l  be 
d i s c ussed  and a p p l i e d  t o  t he case o f  Loch Leven.  These 
b e n e f i t s  w i l l  be compared t o  t he  cos t  o f  m a i n t a i n i n g  Loch 
Leven as an o u t s t a n d i n g  a n g l i n g  r es ou r c e .  A b e n e f i t / c o s t  
r a t i o  w i l l  t hen be c a l c u l a t e d  and i f  t h i s  r a t i o  exceeds u n i t y ,  
i t  w i l l  be recommended t h a t  s t eps  t oward the improvement  o f  
Loch Leven be t aken .
CHAPTER I
METHODS USED TO CALCULATE PRIMARY BENEFITS
1. I nadequate  Techniques
Numerous methods have been employed or  suggested f o r  
i m p u t i ng  t he  monetary  v a l ue  o f  ou t doo r  r e c r e a t i o n .  The 
f o l l o w i n g  t e ch n i qu es  are c o n s i de r ed  by t h i s  a u t h o r  t o  be 
a n a l y t i c a l l y  i nadequa te  f o r  reasons whi ch w i l l  be made c l e a r  
as each approach i s  d i scussed  below.
The O p p o r t u n i t y  Cost  o f  Time Approach
I t  has been argued t h a t  t he  va l ue  o f  a day spent  i n  
r e c r e a t i o n  can be c a l c u l a t e d  us i ng  t he Gross Na t i ona l  
Pr oduc t .  L e i s u r e  i s  co n s i d e r e d  as a f a c t o r  o f  p r o d u c t i o n  
t h a t  i s  complementary  t o  work and t h e r e f o r e  i t s  va l ue  i s  
equal  t o  GNP d i v i d e d  by t he t o t a l  p o p u l a t i o n  m u l t i p l i e d  by 
the number o f  days i n  t he  y e a r .  The va l ue  o f  r e c r e a t i o n  t o  
a r e c r e a t i o n i s t  i s  assumed t o  be a t  l e a s t  equal  t o  t he  wage 
he has f o r egone  i n  p u r s u i t  o f  i t .
Very o f t e n  t h i s  assumed " c h o i c e "  between work and 
l e i s u r e  i s  not  a v a i l a b l e  t o  t he r e c r e a t i o n i s t  s i n c e  non­
p r i c e d  r e c r e a t i o n  i s  most  o f t e n  used d u r i ng  annual  v a c a t i o n s  
and on weekends.  A l s o ,  a l a r g e  number o f  r e c r e a t i o n i s t s  
( m a i n l y  t he young and t he  r e t i r e d )  are not  members o f  t he
l a b o u r  f o r c e .  As Brown e t  a 1 . p o i n t  o u t ,  " i t  i s  c l e a r  t h a t  
t he problem i s  assumed away when t h i s  p rocedure  i s
f o l 1 owed.
The O p p o r t u n i t y  Cost  o f  t he  Resource Approach
F o l l o w i n g  the o p p o r t u n i t y  cos t  o f  t he  r esou r ce  
approach ,  t he va l ue  o f  a r e c r e a t i o n  r esou r ce  i s  cons i de r ed  t o  
be a t  l e a s t  equal  t o  the va l ue  o f  annual  o u t p u t  which t h a t  
r e s ou r c e  cou l d  have earned i n i t s  h i g h e s t  a l t e r n a t i v e  use.  
Th i s  v a l u e ,  when d i v i d e d  by t he  number o f  r e c r e a t i o n  us e r -  
days per  y e a r ,  y i e l d s  a shadow p r i c e  f o r  r e c r e a t i o n .
Perhaps t he best  way t o  i l l u s t r a t e  t he i nadequacy o f  
t h i s  t e c h n i q u e  i s  t o  p r es e n t  an example.  There i s  a s t r e t c h  
o f  l and near  t he  town o f  St .  Andrews which runs f rom the end 
o f  t he  Eden Go l f  Course,  a l ong t he  Eden Es t ua r y  t o  t he  town 
o f  Guar db r i dge .  Because o f  t he n a t u r e  o f  i t s  sandy s o i l ,  
t he  a g r i c u l t u r a l  va l ue  o f  t h i s  l and i s  ver y  s m a l l .  In f a c t ,  
most  o f  t he l and i s  now be i ng used as pas t u r e  f o r  sheep.  
However ,  a g o l f  course o f  a q u a l i t y  comparable t o  t h a t  o f  
e x i s t i n g  courses i n  St .  Andrews cou l d  p r ob ab l y  be developed 
here .  The va l ue  o f  t h i s  l and as a r e c r e a t i o n  r esou r ce  would 
a l mos t  c e r t a i n l y  exceed i t s  va l ue  as f a r ml a n d .  On the o t h e r  
hand,  t he  l a n d ' s  va l ue  as a l o c a t i o n  f o r  hous i ng developments
1 - W.G. Brown, A. Singh and E.N. Castle. "Net Economic Value o f the 
Oregon Salmon-Steel head Sport Fishery". Journal of wildlife 
Management. XXIX, 2. April 1965. . p. 268.
i s  p r o b a b l y  ve r y  h i g h ~ - h i g h e r  t han i t s  va l ue  as a r e c r e a t i o n  
r e s o u r c e .
The o p p o r t u n i t y  c o s t  o f  t he  r esou r ce  approach i s  
t h e r e f o r e  i nadequa te  because some o f  t he f i n e s t  r e c r e a t i o n  
areas have l i t t l e  o f  no va l ue  i n  an a l t e r n a t i v e  use.  On the 
o t h e r  hand,  some o f  t he  poo r e r  areas mi gh t  be ve r y  v a l u a b l e  
i n  o t h e r  uses.
The Cost  Approach
Anot her  i nadequa t e  and i l l o g i c a l  approach t o 
measur i ng the va l ue  o f  a r e c r e a t i o n  r esou r ce  i s  t he  cos t  
approach.  Th i s  t e c h n i q u e  was used by t he U.S.  Na t i o n a l  Park 
Se r v i c e  f rom 1950 t o  1957.  I t  was contended as f o l l o w s :  
" . . . . A  r easonab l e  e s t i m a t e  o f  t he b e n e f i t s  a r i s i n g  f rom a 
r e s e r v o i r  i t s e l f  may n o r m a l l y  be c o ns i de r ed  as an amount 
equal  t o  t he  s p e c i f i c  cos t s  o f  d e v e l o p i n g ,  o p e r a t i n g  and 
m a i n t a i n i n g  t he recommended f a c i l i t i e s . . , . " ^  Brown e t  a l . 
comment on t h i s  approach as w e l l .  They c a l l  i t  a "good
9example o f  c i r c u l a r  r e a s o n i n g " .
To assume b e n e f i t s  equal  t o  cos t s  i n eve r y  i n s t a n c e  
i s  t o  make every  p r o j e c t  s e l f - j u s t i f y i n g  and no bas i s  would 
e x i s t  f o r  t he e s t a b l i s h m e n t  o f  p r i o r i t i e s  among p r o j e c t s .
The reason f o r  e s t i m a t i n g  b e n e f i t s  i n  the f i r s t  p l ace  i s  t o  
a i d  i n  t he d e c i s i o n  o f  whet her  or  not  t o c r e a t e  new
1 - Brown et a i . ,  op. cit. p. 257,
2 - Ibid.
facilities or improve existing ones, and with the cost 
approach,  every  i n v e s t men t  would be cons i de r ed  w o r t h w h i l e .
The Fi xed Value Approach
The f i x e d  va l ue  approach i s  a commonly used approach 
whi ch i n v o l v e s  the p l a c i n g  o f  a un i f o r m monetary  va l ue  on 
a l l  v i s i t s  t o  a l l  r e c r e a t i o n  s i t e s .  Th i s  u n i t  v a l u e ,  when 
m u l t i p l i e d  by t he number o f  v i s i t o r s  to an a r ea ,  e s t a b l i s h e s  
the t o t a l  r e c r e a t i o n  va l ue  o f  t he area.  The U.S.  Na t i ona l  
Park S e r v i c e ,  i n  1962,  va l ued a l l  w a t e r - o r i e n t e d  r esources  at  
$1.60 per  person per  day.  Th i s  f i g u r e  was o b t a i n e d  by 
a v e r ag i ng  t he  va l ues  o f  a r e c r e a t i o n  day on a l l  p r i v a t e  s i t e s  
f o r  a l l  t ypes  o f  r e c r e a t i o n  usage.
I t  i s  i m p o s s i b l e  t o  p l ace  one va l ue  on a l l  s i t e s .
Many i m p o r t a n t  f a c t o r s  w i l l  a f f e c t  d i f f e r e n c e s  i n  q u a l i t y  and 
hence d i f f e r e n c e s  i n  v a l u e ,  A good f i s h i n g  r e s o u r c e ,  t h a t  
i s ,  one where t he f i s h  are l a r g e  and p l e n t i f u l ,  w i l l  be wor t h  
more t o  the user  t han a poor  one.  Other  f a c t o r s  such as 
l o c a t i o n  and beauty  o f  t he r esou r ce  are i gnored  i n  the f i x e d  
va l ue  approach.  As s i g n i n g  one va l ue  to a l l  r e c r e a t i o n  
r esou r ces  i s  l i k e  a s s i g n i n g  one wage to  a l l  wo r ke r s .  I t  i s  
no t  r e as o n ab l e .
The Market  Value Approach
The market  va l ue  approach i n v o l v e s  i n p u t i n g  t o  a
8h u n t i n g  or  f i s h i n g  r e s ou r c e  r e c r e a t i o n  b e n e f i t s  equal  to t he 
net  h a r v e s t  m u l t i p l i e d  by t he  e q u i v a l e n t  market  va l ue  per  
u n i t  o f  c o mme r c i a l l y  caught  f i s h  or  game. The most  s e r i o u s  
o b j e c t i o n  here i s  t o  t he i m p l i c a t i o n  t h a t  t he f i s h  or  game, 
r a t h e r  t han t he h u n t i n g  or  f i s h i n g ,  i s  t he p r i ma r y  o b j e c t  o f  
t he  a c t i v i t y .
Most spor tsmen r ega r d  t he  p h y s i c a l  rewards o f  h u n t i n g  
or  f i s h i n g  as o n l y  a smal l  p a r t  o f  t he b e n e f i t s  t o  be 
d e r i v e d  f rom the use o f  an a r ea .  A l s o ,  t he c o s t  o f  t he 
h u n t i n g  or  f i s h i n g  i s  u s u a l l y  sever a l  t imes t he  market  va l ue  
o f  t he c a t c h .  Th i s  i n d i c a t e s  t h a t  t he spor tsmen use an 
i n e f f i c i e n t  method o f  a c q u i r i n g  meat  or  f i s h .  F i n a l l y ,  many 
spec i es  o f  s p o r t  animal  are not  so l d  c o m m e r c i a l l y ,  so no 
market  va l ue  e x i s t s  f o r  them.
The Ex p e n d i t u r e  Approach
I t  has been argued t h a t  t he va l ue  o f  a r e c r e a t i o n  
area i s  equal  t o  t he annual  e x p e n d i t u r e  made by people 
p u r s u i ng  t he r e c r e a t i o n .  Ex pend i t u r es  f o r  t r a v e l ,  l o d g i n g ,  
f o o d ,  s p o r t i n g  equipment  and t o l l s ,  i f  any,  are i n c l u d e d .
The assumpt i on i s  t h a t  t he money spent  i s  an a p p r o p r i a t e  
measurement  o f  t he b e n e f i t s  r e c e i v e d  and t h a t  r e c r e a t i o n  i s  
va l ued a t  l e a s t  as h i g h l y  as o t h e r  goods t h a t  cou l d  have 
been purchased w i t h  t he same f unds .
The most  obv i ous  probl em w i t h  t h i s  approach i s  i n
d e c i d i n g  what  amounts would not  have been spent  by t he  
r e c r e a t i o n i s t  had he not  used t he r e s ou r c e .  Food expenses,  
some t r a v e l  expenses and c l o t h i n g  expenses would a l most  
c e r t a i n l y  have been i n c u r r e d  r e g a r d l e s s  o f  where the 
r e c r e a t i o n i s t  was or  what  he was d o i ng .  How much more d i d  he
spend as a r e s u l t  o f  h i s  p u r s u i t  o f  r e c r e a t i o n ?  Th i s  i s
difficult to determine.
D.A.  Benson i n  h i s  s t udy  e n t i t l e d  Hunt i ng  and F i s h i n g  
i n  Canada  ^ compi l ed  some r a t h e r  i mp r e ss i ve  s t a t i s t i c s ,  such 
as t h a t  Canadians t r a v e l l e d  over  one b i l l i o n  man-mi l es  i n 
p r i v a t e  v e h i c l e s  to f i s h  and hunt  d u r i ng  1961.  He c a l c u l a t e d  
t h a t  s p o r t  f i she r men  spent  $187, 651, 082 and t h a t  hun t e r s  
spent  $87 , 345 , 935  i n  p u r s u i t  o f  f i s h  and game. Benson p o i n t s  
ou t  t h a t  " t he  most  commonly used measure o f  t he va l ue  o f  
s p o r t  f i s h i n g  and h u n t i n g  i s  t he  amount spent  by t he
p a r t i c i p a n t s .  I t  can be e s t i ma t e d  s t a t i s t i c a l l y  and can be
expressed i n  d o l l a r s . " ^  Th i s  t o t a l  o f  $274,997, 015 t h e r e f o r e  
r e p r e s e n t s  the va l ue  o f  s p o r t  f i s h i n g  and h u n t i n g  i n  Canada 
i n  1961.  However ,  spendi ng does not  measure t he b e n e f i t s  
t h a t  an i n d i v i d u a l  d e r i v e s  f rom r e c r e a t i o n .  I t  measures o n l y  
t he c o s t  o f  compl ementary  goods t h a t  t he r e c r e a t i o n  f i n d s  
necessary  t o  en j o y  t he  r e c r e a t i o n .
1 - D.A. Benson. Hunting and Fishing in Canada— 1961. Department o f
Northern A ffa irs  and Natural Resources. Ottawa, Canada. 1963.
2 “ ihid. p. 11.
10
As T r i c e  and Wood^ p o i n t  o u t ,  such data may be used as 
a measure o f  t he b e n e f i t s  accrued t o  s u p p o r t i n g  i n d u s t r i e s ;  
t h a t  i s ,  t hey  may be used i n  t he c a l c u l a t i o n  o f  secondary  
b e n e f i t s .  Th i s  p o i n t  w i l l  be d i scussed  f u r t h e r  i n  Chapter  
IV.  Gross e x p e n d i t u r e  d a t a ,  w h i l e  an i n a c c u r a t e  measure o f  
t he va l ue  o f  a r esou r ce  t o  a r e c r e a t i o n i s t ,  i s  wor th 
c o m p i l i n g  s i nce  i t  does g i v e  some i dea o f  t he magni tude o f  
the r e c r e a t i o n  i n d u s t r y .
The S u b s t i t u t i o n  Approach
The f i n a l  i nadequa t e  t e c h n i q u e  to be d i scussed  i n  t h i s
s e c t i o n  i s  one t h a t  i n v o l v e s  compar ing the cos t s  o f  o t h e r
e x i s t i n g  p r i v a t e  f a c i l i t i e s  t o  t he  f a c i l i t y  be i ng examined.
Thi s  approach has not  ga i ned wide accep t ance ,  a l t hough
s t u d i e s  us i ng  i t  do e x i s t .  One such s t udy  was c a r r i e d  out  at
t he  U n i v e r s i t y  o f  C a l i f o r n i a  a t  Los Angeles (UCLA).  I t  g i ves
an e x c e l l e n t  i l l u s t r a t i o n  o f  how the s u b s t i t u t i o n  approach i s
a p p l i e d  and i t  a l s o  a l l o ws  i t s  weaknesses t o  be made c l e a r .
A summary o f  t he UCLA " E v a l u a t i o n  o f  Roof tops as Park S i t e s "
2w i l l  now be p r esen t ed .
The i dea o f  us i ng  r o o f t o p s  as s i t e s  f o r  parks and 
r e c r e a t i o n  was f i r s t  suggested by Mar ion Clawson who argued:
1 - A.H. T r i ce and S. Wood. "Measurement o f Recreation Bënëfl'tsT" Land
Economics. Vol. I I .  1966. p. 200.
2 - J.M. Kavanagh, M.J. Marcus and R.M. Gay. "An Evaluation o f Rooftops
as Park Si tes. "  Program Budgeting for Urban Recreation. New York. 
1973.
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" I f  one views a c i t y  from an elevation o f no more 
than 300 fee t ( fo r  instance, from a low -f ly ing  h e l i ­
copter or from a very t a l l  b u i ld ing ), the c i t y  is  
seen to have a great deal of open space--approximately 
as much as the s i te  had before the c i ty  was b u i l t .  A 
sea of  rooftops may not be an exh ila ra ting  view, and 
v e n t i la to rs ,  elevator housings and other protuberances 
may in te r fe re  with many possible uses of such open 
space, although some uses, l i ke  sunbathing, do indeed 
take place. In looking to the more d is tan t fu tu re , 
the urban rooftop may be the unexplored f ro n t ie r :  i t s
use on a large scale,  as an open space w i l l  present 
many problems, ju s t  as the use o f any f ro n t ie r ,  but 
i t s  areal extent and i t s  location demand serious con­
s idera tion ."^
The r e s e a r c h e r s  a t  UCLA se t  ou t  t o  d i s c o v e r  whet her  
t he  i dea o f  r o o f t o p  r e c r e a t i o n  s i t e s  was an e c o n o mi c a l l y  
sound one.  Th i s  t hey  d i d  us i ng  an i l l u s t r a t i v e  c o s t - b e n e f i t  
a n a l y s i s .
The s i t e  chosen was a r o o f t o p  area o f  about  20,000 
square f e e t  i n  West Los An g e l e s - - a  ne i ghbourhood w i t h  h i g h e r  
t han average i ncome,  a r e p r e s e n t a t i v e  age d i s t r i b u t i o n  o f  
r e s i d e n t s  and a r e l a t i v e l y  smog- f r ee  atmosphere.  The 
f a c i l i t i e s  i n  t he  park  were t o  i n c l u d e  a f u l l y  enc l osed 
b a s k e t b a l l / v o l l e y b a l l / t e n n i s  c o u r t ;  two handba l l  c o u r t s ,  two 
s h u f f l e b o a r d  c o u r t s  and a covered d i n i n g / r e s t  a r ea .  A 
d i agram o f  t he proposed l a y o u t  may be found on t he f o l l o w i n g  
page.  I t  was assumed t h a t  the park was t o  have l i g h t i n g  
a l l o w i n g  i t  t o be open f o r  t we l v e  hours a day ( f r om 10 AM 
u n t i l  10 PM).
1 - Kavanagh et ai. op. d t .  p. 73.
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Cost  e s t i ma t es  were t hen c a l c u l a t e d .  Since t h i s  paper  
i s  p r i m a r i l y  concerned w i t h  the c a l c u l a t i o n  o f  r e c r e a t i o n  
b e n e f i t s ,  t he cos t s  w i l l  s i mp l y  be l i s t e d  and t h e i r  p r esen t  
va l ue  c a l c u l a t e d  us i ng  t he f o r mu l a
n
PV = Z 
t = l ( 1 + r  )
where n t he  expected l i f e  o f  t he p r o j e c t  ( i n  y ea r s )
a t he annual  va l ue  o f  t he cos t  ( o r  b e n e f i t )
t  t i me
r  t he  d i s c o u n t  r a t e
ROOFTOP PARK COST ESTIMATES
Item
Equipment








Security o f f ic e r  
Parents
In ju r ies  and property damage 
In ju r ies  to users 
Property damage and 











In d i s c o u n t i n g ,  a va l ue  o f  f o r t y  years  was assumed
1 - Ibid. p. 89.
1 4
f o r  n .due t o  t he  d i f f i c u l t i e s  i n v o l v e d  w i t h  p r o j e c t i n g  cos t s  
and b e n e f i t s  any f u r t h e r  i n  t he f u t u r e .  Ac t ua l  p r o j e c t  l i f e  
was e s t i ma t ed  t o  be 100 t o  150 y e a r s .  Three d i s c o u n t  r a t e s  
were p r esen t ed  f o r  purposes o f  compar i son and t he  p r esen t  
va l ue  o f  cos t s  are g i ven below.
Di scoun t  Rate
4% 6% 10%
PV o f  Costs p lT T 9 9 2  $612 ,200 ^500 ,41 4 ‘
I t  was contended t h a t  t he most  a p p r o p r i a t e  r a t e  o f  
d i s c o u n t  was 10% s i nce  t h i s  r a t e  a l l ows  f o r  d i s c o u n t i n g  o f  
f u t u r e  r e t u r n s  and cos t s  t h a t  are unad j us t ed  t o  account  f o r  
u n c e r t a i  n t y .
" D e r i v i n g  a method f o r  e s t i m a t i n g  d i r e c t  r e c r e a t i o n
b e n e f i t s  r ep r e s e n t e d  t he ma j o r  concept ua l  probl em o f  t h i s  
2s t u d y . "  Because o f  t he i m p o s s i b i l i t y  o f  e s t a b l i s h i n g
3d i s t a n c e  zones around an urban r e c r e a t i o n  s i t e  i t  was 
dec i ded t h a t  a method us i ng  " t he  p r i c e  o f  s u b s t i t u t e  p r i v a t e  
s e c t o r  r e c r e a t i o n  s e r v i c e s  as a proxy  f o r  t he  p r i c e  p u b l i c  
park users  would be w i l l i n g  t o  pay t o  use the p a r k s h o u l d  
be employed.  A l i s t  o f  t he  p r i v a t e  s e c t o r  r e c r e a t i o n  
s e r v i c e s  t h a t  were used i n  t h i s  s t udy  f o l l o w s .
1 - I b i d .  p. 91.
2 - I b i d .
3 - For a detailed description o f the concept o f distance zones, please
see Part 2 o f th is  chapter.
4 - Kavanagh e t  ai. op. d t .  p. 92.
5 “ I b i d .  p. 93.
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COSTS OF PRIVATE RECREATION PROVIDED FOR ADULTS 
IN WEST LOS ANGELES
Form o f Recreation Cost per Use Hours per Use Cost per Hour
Swimming $ .50 1 $ .50
Ice Skating 2.00 2 . • 1.00
Bowling .45 1/3 1.35
Pool - - .50
Golf 4.00 4 1.00 •
Miniature Golf 1.00 3/4 1.33
An unweighted average cos t  per  hour  f o r  t h i s  l i s t  i s  
$ . 95.  Si nce many age groups can p a r t i c i p a t e  i n  r e c r e a t i o n  
a t  reduced r a t e s ,  e s t i ma t e s  o f  t h e  va l ue  f o r  each group were 
c a l c u l a t e d .  For  a d u l t s  between t he  ages o f  18 and 60,  t he  
$ .95 per  hour  e s t i m a t e  was used.  Ch i l d r e n  under  12 were 
g i ven  a va l u e  o f  $ .314 per  h ou r ,  12 t o  18 yea r  o l d s ,  $ .712 
per  hour ,  and f o r  t hose over  60,  a va l ue  o f  $ .475 was 
ass i gned .
The nex t  s t ep was t o  e s t a b l i s h  the percen t age o f  t o t a l  





. 1 0 0 %
I t  was es t i ma t ed  t h a t  t he park  would be used 350 days 
d u r i ng  t he  year  w i t h  t wen t y  users  per  hour  d u r i n g  June,  J u l y  
and August  and f i f t e e n  users  per  hour  f o r  t he r ema i n i ng  
mont hs - - a  t o t a l  o f  68,400 user  hours per  y e a r .  Given a l l  









Under 12 30 ' 20,520 $ .314 $ 6,44312-18 22 15,048 .712 10.71418-60 18 12,312 .950 11,696Over 60 30 20,520 .475 9,747
100 68,400 $38,600
The f i g u r e  o f  $38,600 per  year  was d i s c o u n t e d  a t  t he  
t h r e e  r a t es - ~4%,  6%, and 10%--and t he r e s u l t s  as we l l  as t he 
c o s t  r e s u l t s  o b t a i n e d  e a r l i e r  f o l l o w .














C l e a r l y ,  a t  t he  recommended d i s c o u n t  r a t e  o f  10%, t he 
p r o j e c t  i s  no t  e c o n o m i c a l l y  v i a b l e .  Th i s  however ,  i s  not  our  
concern .  We are concerned here w i t h  t he t e c h n i q u e  used to 
a r r i v e  a t  t he r e s u l t .
One obv i ous  probl em w i t h  t h i s  s u b s t i t u t i o n  or  proxy 
approach i s  t h a t  no a l l owance  i s  made f o r  t a s t e s  and 
p r e f e r e n c e s .  A r e c r e a t i o n i s t  may f e e l  t h a t  he i s  g e t t i n g  
b e t t e r  va l ue  f rom the $ .95 per  hour  spent  on a r o o f t o p  park 
than he cou l d  get  f rom swimming a t  $ .50 per  hour .  The v a l ue
1 - Ibid. p. 94.
2 - Ibid. p. 95.
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o f  t he r o o f t o p  park  would t h e r e f o r e  be un d e r e s t i ma t e d .  The 
r e v e r s e  may a l so  be t r u e .  A g o l f e r  may be g e t t i n g  b e t t e r  
va l ue  f o r  h i s  $1.00 per  hour  t han t he s h u f f l e b o a r d  p l a y e r  i s  
g e t t i n g  f o r  h i s  $ . 95.  The r o o f t o p  park i s  t hen o v e r v a l u ed .
Ano t he r  drawback t o  t h i s  p a r t i c u l a r  s t udy  i s  t h a t  no 
c o s t - f r e e  a c t i v i t y  i s  i n c l u d e d  i n  the l i s t  o f  
" r e p r e s e n t a t i v e "  r e c r e a t i o n  a c t i v i t i e s .  I f  o n l y  one such 
past ime (a wal k  i n  a park  f o r  example)  was l i s t e d ,  the new 
unweighted average b e n e f i t  per  hour  would be $ .81.  Th i s  
would l ower  t he e s t i ma t e d  va l ue  o f  t he r o o f t o p  park .
F i n a l l y ,  because t he  l i s t  o f  a l t e r n a t i v e  a c t i v i t i e s  i s  
not  compl ete  and no t  we i gh t ed  ac co r d i ng  t o  u se r - h ou r s  per  
a c t i v i t y ,  t he  proxy  va l ue  i s  aga in  d i s t o r t e d .  To use an 
ext reme example,  r e n t a l  o f  a h e l i c o p t e r  f o r  one hour  may 
c o s t ,  say $300.  In t he e n t i r e  c i t y  o f  Los Angeles t h i s  mi gh t  
be done o n l y  t w i c e  i n  a day,  but  such an a c t i v i t y  cou l d  be 
i n c l u d e d  on the l i s t .  Th i s  would i nc r ease  t he unweighted 
average to  $43.56 per  hour  and the va l ue  o f  t he r o o f t o p  park 
would be o v e r e s t i m a t e d .
The s u b s t i t u t i o n  o f  proxy t e c hn i que  may o n l y  be 
a p p l i e d  a c c u r a t e l y  i f  a l 1 p o s s i b l e  a c t i v i t i e s  are l i s t e d  and 
we i gh t ed  a c c o r d i n g  t o  u s e r - h o u r s .  Even i f  t h i s  was 
p o s s i b l e ,  t he l i s t  would have to be c o n s t a n t l y  r e v i s e d  to 
a l l o w  f o r  changes i n  f a c i l i t i e s ,  income and t a s t e s  and 
p r e f e r e n c e s .  Over a p e r i o d  o f  f o r t y  y e a r s ,  t hese parameters
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would change an i n f i n i t e  number o f  t i me s .  Th i s  t e c hn i que  
w h i l e  p o s s i b l y  t he  o n l y  method o f  e v a l u a t i n g  urban r e c r e a t i o n  
f a c i l i t i e s ,  i s  n e i t h e r  an a c c u r a t e  nor  a p r a c t i c a l  means o f  
c a l c u l a t i n g  user  b e n e f i t s .
 The I n d i r e c t  Ap p r o a c h - - Te c h niques Using Consumers '
Sur p l us
Mar sha l l  d e f i n e d  consumers '  s u r p l u s  i n  t he  f o l l o w i n g
way .
"  the pr ice which a person pays fo r  a thing
can never exceed, and seldom comes up to tha t which 
he would be w i l l in g  to pay rather than go without 
i t :  so tha t the sa t is fa c t io n  which he gets from
i t s  purchase generally exceeds that which he gives 
up in paying away i t s  p r ice ; and he thus derives 
from the purchase a surplus o f  s a t is fa c t io n . The 
excess o f the price which he would be w i l l i ng  to 
pay rather than go without the th ing, over tha t 
which he ac tua lly  does pay, is  the measure o f sur­
plus sa t is fa c t io n . I t  may be called consumers' 
surplus.
The f o l l o w i n g  s e c t i o n  w i l l  i n c l u d e  a d i s c u s s i o n  o f  
s e v e r a l  t ec hn i q u es  used t o  e v a l u a t e  r e c r e a t i o n  b e n e f i t s  t h a t  
are based on t he  concept  o f  consumers '  s u r p l u s .  These 
t e c h n i q u e s  have gained wide acceptance and are g e n e r a l l y  
r egar ded as the most  l o g i c a l  f o r  measur i ng the va l ue  o f  
r e c r e a t i o n  r esou r ces  t o  u s e r s .
1 - A lfred Marshall, principles of Economics. London, 19q7. p. 25
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The Pearse Approach
In 1968,  Pe t e r  J.  Pearse presented  a new approach to
the e v a l u a t i o n  o f  n o n - p r i c e d  r e c r e a t i o n  r e s o u r c e s . ^  In h i s
paper ,  he i n t r o d u c e d  the concept  o f  t he marg i na l  user  from
w i t h i n  each o f  s i x  income gr oups .  "The v i s i t o r  w i t h  t he
h i g h e s t  t r a v e l  cos t  i n  an income c l a ss  i s  assumed to  break
2even,  i n  the sense t h a t  he en j oys  no consumers'  s u r p l u s . "
The c o s t  t o  t h i s  "mar g i na l  r e c r e a t i o n i s t "  i s  r e p r es e n t e d  by 
TmY. Each i n t r a m a r g i n a l  r e c r e a t i o n i s t  ( x )  w i l l  i n c u r  cos t s  
o f  TxY and Pearse argued t h a t  t he p o p u l a t i o n  t h a t  would 
c o n t i n u e  t o  p a r t i c i p a t e  under  a c e r t a i n  t o l l  P c o n s i s t s  o f  
a l l  t hose f o r  whom TxY + P = TmY. The maximum t o l l  t h a t  each 
v i s i t o r  would be w i l l i n g  t o  pay i s  equal  t o  TmY - TxY and t he  
t o t a l  o f  t hese d i f f e r e n c e s  f o r  v i s i t o r s  i n  a l l  income c l asses  
r e p r e s e n t s  t he va l ue  o f  t he r e s ou r c e  i n  terms o f  t he 
consumers '  s u r p l us  i t  genera t es  t o  v i s i t o r s  under f r e e  
a c c e s s .
Pearse c a l c u l a t e d  t he  va l ue  o f  b i g  game hun t i n g  
resou r ces  i n  t he East  Kootenay d i s t r i c t  o f  B r i t i s h  Columbia 
us i ng  t h i s  approach.  From a 3.4% sample o f  t he 14,000 b i g  
game hun t e r s  who hunted t he  area i n  1964,  he e s t a b l i s h e d  s i x  
income c l a s s e s .  The f i x e d  c o s t  o f  each hu n t e r  was 
i d e n t i f i e d . a s  t he de c l a r ed  cash c o s t  o f  t r a v e l  t o  and f rom
1 - Peter H. Pearse. "A New Approach to the Evaluation o f Non-Priced
Recreational Resources." Land Economics. XLIV, 1. Feb. 1968.
2 - Ibid. p. 91.
t he  a r ea ,  an a l l owance  f o r  t he va l ue  o f  t i me spent  i n t r a v e l 1
and o t h e r  necessary  expenses t h a t  were i n c u r r e d .  The
2f o l l o w i n g  t a b l e  was p r esen t ed .
CALCULATION OF CONSUMER SURPLUS FOR RESIDENT 
BIG GAME HUNTERS IN THE EAST KOOTENAY IN 1964.
Income Group




























Total Sample 485 (weighted) $197
Th i s  amount o f  $197,  when m u l t i p l i e d  by t he  number o f  
hun t e r s  ( 14 , 722 )  y i e l d e d  a va l ue  o f  $2 ,900,242 f o r  t he East  
Kootenay h u n t i n g  r esou r c e  i n 1964.
The H o t e l l i n g  Approach
P r o f e s s o r  Haro l d  H o t e l l i n g  o f  t he U n i v e r s i t y  o f  Nor th 
C a r o l i n a  was t he  f i r s t  t o  sugges t  d e f i n i n g  c o n c e n t r i c  
d i s t a n c e  zones around a r e c r e a t i o n  s i t e ,  where t r a v e l  cos t s  
f rom w i t h i n  each zone were assumed to be a p p r o x i m a t e l y  
c o n s t a n t .  In a l e t t e r ,  sen t  i n  1947 to t he D i r e c t o r  o f  t he 
Un i t ed  S t a t es  N a t i o n a l  Park S e r v i c e ,  H o t e l l i n g  o u t l i n e d  h i s
1 - A discussion o f Pearse's approach to measuring the cost of time
appears la te r  in  th is  chapter.
2 - Pearse op. cit. p. 96.
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approach i n  the f o l l o w i n g  way. 1
"Let concentric distance zones be defined around 
each park so tha t trave l to the park from a l l  points 
in one.of these zones is  approximately constant. The 
persons entering the park in a year, or a su itab le  
chosen sample o f them, are to be l is te d  according to 
the zone from which they came. The fac t tha t they 
came means tha t the service o f the park is  at least 
worth the cost, and th is  cost can be estimated with 
f a i r  accuracy. I f  we assume tha t the benefits are 
the same no matter what the distance, we have, fo r  
those l i v i ng  near the park, a consumer's surplus con­
s is t in g  o f the differences in transportation costs.
The comparison o f the cost of coming from a zone with 
the number o f people who do' come from i t ,  together 
with a count of the population o f the zone, enables 
us to p lo t  one point fo r  each zone on a demand curve 
fo r  the service o f the park. By a jud ic ious process 
o f f i t t i n g ,  i t  should be possible to get a good ap­
proximation o f th is  demand curve to provide, through 
in teg ra t ion , a measure of the consumers' surplus re­
su lt ing  from the a v a i la b i l i t y  o f the park. I t  is  
th is  consumers' surplus (calculated by the above 
process w ith deduction fo r  the cost o f operating the 
park) which measures the benefits to the public in 
a p a r t ic u la r  year. This, o f course, might be cap­
i ta l iz e d  to give a capita l value fo r  the park, or the 
annual measure o f benefit  might be computed d ire c t ly  
with the estimated annual benefits on the hypothesis 
tha t the park area was used fo r  some a lte rn a t ive  pur­
pose.
The problem o f re la tions  between d if fe re n t  parks 
can be treated along the same lin e s , though in a 
s l ig h t ly  more complicated manner, provided people 
entering the park w i l l  be asked which other national 
parks they have v is i te d  tha t year. In place o f  a de­
mand curve, we have as a re su lt  o f such an enquiry, a 
set o f demand functions. The consumers’ surplus s t i l l  
has a d e f in i te  meaning, as I have shown in various 
published a r t ic le s ,  and may be used to evaluate the 
benefits from the park system.
Source: W.G. Brown, A. Singh and E.N. Castle. An Economic Evalua­
tion of the Oregon Salmon and Steelhead Sport Fishery. C orva ll is ,  
Oregon. 1954. pp. 6 and 7.
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This approach through travel costs is  one of 
several modes o f attack on th is  problem. There are 
also others, which should be examined though I th ink 
the method outlined above looks most promising."
The . T r i c e  and Wood Approach
In 1958,  Andrew H. T r i c e  and Samuel E. Wood a p p l i e d
P r o f e s s o r  H o t e l l i n g ' s  approach to t h r e e  s i m i l a r  a r e a s , o f  t he 
S i e r r a  Nevada Re c r ea t i on  Region t o  e s t i ma t e  t he  r e c r e a t i o n
•jva l ue  o f  t he  r e g i o n .  They ob t a i ned  data on (1)  the number 
o f  persons i n  each r e c r e a t i o n a l  p a r t y ,  (2)  t he  c i t y  or  
coun t y  o f  o r i g i n  o f  each p a r t y ,  (3)  t he number o f  days spent  
by each p a r t y  i n  t he area o f  r e c r e a t i o n  and (4)  t he number o f
days t h a t  t h e  p a r t y  spen t  on i t s  e n t i r e  r e c r e a t i o n  t r i p .
From these d a t a ,  an average cos t  o f  t r a v e l  per  v i s i t o r  per  
day was computed.  The t r a v e l l e d  d i s t a n c e  was based upon 
ac t ua l  road mi l eage  f rom the count y  seat  or  c e n t e r  o f  
p o p u l a t i o n  t o  t he c e n t e r  o f  t he r e c r e a t i o n  s i t e .  A per  m i l e  
cos t  o f  6.5 cent s  was assumed,  a l t hough  r a t e s  o f  5 . 0 ,  5 . 5 ,
6 . 0 ,  7.0 and 7 .5  cen t s  per  m i l e  were a l so  used f o r  purposes 
o f  compar i son.
U n l i k e  P r o f e s s o r  H o t e l l i n g  who suggested t h a t  the 
market  va l ue  o f  a r e c r e a t i o n  day was equal  t o  t he  h i g h e s t  
t r a v e l  c o s t .  T r i c e  and Wood assumed i t  t o  be equal  to t he 
c o s t  a t  t he 90th p e r c e n t i l e .  From t h i s  bu l k  l i n e  (whi ch was
1 - A.H. Trice and S.E. Wood. "Measurement of Recreation Benefits ." 
Land Economics. XXXIV, 3. August 1958.
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es t i ma t ed  t o  be $3.14 f o r  t he Upper Feather  R i v e r  a r ea ,  f o r  
example)  t he median co s t  per  v i s i t o r  day ( $1.05 i n  t h i s  
example)  was s u b t r a c t e d  t o  o b t a i n  t he  amount o f  f r e e  b e n e f i t s  
r e c e i v e d  ( $ 2 . 0 9 ) .  Th i s  amount  was aggregated and the f i n a l  
f i g u r e  was assumed to  be t he  amount o f  consumers '  s u r p l u s  
en j oyed by t he i n t r a m a r g i n a l  r e c r e a t i o n ! s t  o r ,  t he  t o t a l  
va l ue  o f  t he r esou r ce  t o  use r s .
The t a b l e  compar i ng t he 90th p e r c e n t i l e  v a l u e s ,  median 
va l ues  and f r e e  va l ues  r e c e i v e d  f o r  t he t h r e e  areas i s  
p resen t ed  below.  Tr ave l  c o s t  i s  6.5 cents  per  m i l e .
: (3 )= ( i) - (2 )
Free valueArea (1) 90th percentile (2) Median received
Upper Feather. 
River $3.14 $1.05 $2.09
Truckee River 
(Donner to Verdi) $2,93 $ .94 $1.99
Truckee River 
(Tahoe to Donner) $3,15 $1.06 $2.09
Source: Trice and Wood op. d t .  p. 206.
P r o f e s s o r  Lawrence G. Hines c r i t i c i z e d  t he  T r i c e  and 
Wood ' c o s t  o f  t r a v e l  i n d e x '  as a method f o r  measur i ng 
r e c r e a t i o n  b e n e f i t s  because i t  d i d  no t  i n c l u d e  o t h e r  
i m p o r t a n t  demand f a c t o r s .  "By a v o i d i n g  the c o n s i d e r a t i o n  o f  
t he  i n f l u e n c e  o f  income and t a s t e ,  i n f o r m a t i o n  p e r t i n e n t  t o  
t he d e s i g n ,  s i z e  and l o c a t i o n  o f  r e c r e a t i o n a l  f a c i l i t i e s  may
2 4
be d i s r e g a r d e d . . . The g r e a t  d i sadvan t age  o f  t he ‘ t r a v e l  . 
c o s t s '  i ndex  i s  t h a t  i t  ach i eves  s i m p l i c i t y  and ‘ :
m e a s u r a b i l i t y  a t  t he expense o f  s i g n i f i c a n c e  and r e l e v a n c e .
The e f f e c t  o f  o t h e r  f a c t o r s  such as t hose o u t l i n e d  by 
Hines w i l l  be d i scussed i n  Chapt er  I I I .
T r i c e  and Wood have a l s o  been c r i t i z e d  f o r  t h e i r  
d e c i s i o n  t o  c u t  o f f  e x t r e me l y  h i gh c o s t s .  Why was t he 90th 
p e r c e n t i l e  chosen? We are no t  t o l d .  Desp i t e  these 
c r i t i c i s m s ,  i t  was t h i s  p i o n e e r i n g  e f f o r t  o f  T r i c e  and Wood 
t h a t  aroused c o n s i d e r a b l e  i n t e r e s t  i n , t h e  i mpr ov i ng  o f  
q u a n t i t a t i v e  a n a l y s i s .
The Clawson Approach
Mar ion Clawson i s  c r e d i t e d  w i t h  r e v i v i n g  the 
H o t e l l i n g  model  and g i v i n g  i t  an i n t e r p r e t a t i o n  t h a t  f u r t h e r  
f a c i l i t a t e s  t he  measurement  o f  r e c r e a t i o n  v a l u e s .  His 
approach has enj oyed wide acceptance and has i n f l u e n c e d  
r es e r ach  i n  r e c r e a t i o n  e v a l u a t i o n .
L i k e  H o t e l l i n g ' s ,  Cl awson ' s  t echn i que  i n v o l v e s  
d i v i d i n g  t he area around the r e c r e a t i o n  s i t e  i n t o  d i s t a n c e  
zones.  Homogenei ty over  each zone r a t h e r  than o f  a l l  
i n d i v i d u a l s  i s  assumed. I t  i s  a l so  assumed t h a t  t he . 
d i f f e r e n c e  i n  t he r a t e s  o f  use between the zones are caused
1 - Lawrence G. Hines. "Measurement o f Recreation Benefits: A Reply"T
Land Economics  ^ XXXLV, 1958. p. 366.
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by the d i f f e r e n c e s  i n  t he  money c os t  o f  v i s i t i n g  the s i t e .  
Knetsch e x p l a i n s  the Clawson method us i ng an i l l u s t r a t i v e  
example,^
In t h i s  example,  t he  area around the s i t e  i s  d i v i d e d  
i n t o  t h r e e  d i s t a n c e  zones A, B, and C. Data on those zones 









C o s t : p e r  V i s i t
$ 13
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As expec t ed ,  t he number o f  v i s i t s  per  1000 p o p u l a t i o n  
decreases as c o s t  per  v i s i t  i n c r e a s e s .  The r e l a t i o n s h i p  
between cos t s  and v i s i t s  may be expressed i n  t he  f o l l o w i n g  
e q u a t i o n .
C =  5 -  V
or
V =  5 -  C
1 - Jack Knetsch, "Outdoor Recreation Demands and Benefits". Land 
Economics. XXXIX, 4, November, 1963. p. 388.
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The R e l a t i o n s h i p  Between Cost  and V i s i t a t i o n  Rate
Visits per 1000 population
The c o n s t r u c t i o n  o f  t he Clawson demand cur ve  f o r  t he  
r e c r e a t i o n  s i t e  r e q u i r e s  t he i n t r o d u c i n g  o f  one f u r t h e r  
assumpt i on .  I t  i s  assumed t h a t  t he i m p o s i t i o n  o f  an 
e n t r ance  f e e ,  o r  i t s  i n c r e a s e ,  i s  viewed by v i s i t o r s  as 
bei ng no more s e r i o u s  than a p r o p o r t i o n a l  i n c r e a s e  i n t h e i r  
t o t a l  c o s t  o f  v i s i t i n g  t he s i t e .  In t he  example above,  an 
i n c r e a s e  i n  cos t  o f  $0 w i l l  r e s u l t  i n  1200 v i s i t s .  I f  a fee 
o f  $ 1 was t o  be charged,  t he number o f  v i s i t s  would 
dec r ease ,  as expec t ed .  An i n c r e a s e  o f  $ 2 would l ead t o  a 
g r e a t e r  d e c l i n e  i n  t he  number o f  v i s i t s ,  and so on.  The 
number o f  v i s i t s  f o r  t hese h y p o t h e t i c a l  i n c r eas e s  i n c o s t  i s  
c a l c u l a t e d  u n t i l  t h i s  number,  m u l t i p l i e d  by t he f ee t h a t  
t h a t  r e s u l t e d  i n  i t ,  i s  maximum.
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The concept  e x p l a i n e d  above i s  made c l e a r e r  when the 
example i s  used.















Wi th an a d d i t i o n a l  f ee o f  $ 1,  t he number o f  v i s i t s  
i s  500. The number o f  v i s i t s  m u l t i p l i e d  by t he  amount o f  
t he f ee or  i n c r e a s e  i n  c o s t  i s  $500.  Wi th l a r g e r  i nc r eases  
i n  c o s t ,  t he f i g u r e s  i n column 3 decrease.  Had the r esou r ce  
been p r i v a t e l y  owned,  $500 i s  t he amount t h a t  t he  owner 
cou l d  have i n c r e as e d  h i s  revenue by had he imposed a f ee  o f  
$ 1. As i s  e v i d e n t  i n  column 3,  t h i s  i s  t he maximum. Th i s  
$500 t h e r e f o r e  r e p r e s e n t s  the amount o f  consumers '  s u r p l us  
en j oyed because t h e r e  was no i n c r e as e  i n  f e e s .  I t  i s  t he 
va l ue  o f  t he r es ou r c e  t o  t he  us e r s .
A Clawson d e r i v e d  demand curve can be p l o t t e d  us i ng 
t he  i n f o r m a t i o n  ob t a i n ed  i n  columns 1,  2,  and 3 above.
Added Cost
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The Clawson Derived Demand Curve
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E s t i m a t i o n  o f  t he Net Economic Value o f  t he Oregon 
Salmon - St ee l head Spor t  F i s h e r y  Using t he C l awson 
Method
W i l l i a m  G. Brown,  Ajmer  Singh and Emery N. Cas t l e  
used a d i r e c t  a p p l i c a t i o n  o f  t he  Clawson approach to 
e s t i m a t e  t he va l ue  o f  t he  Oregon salmon and s t e e l head  (SS) 
s p o r t  f i s h e r y  i n  1962.^ From a survey conducted every  
month i n  1962,  t hey  were ab l e  t o  ga t h e r  t he data necessary  
f o r  such an a p p l i c a t i o n .  Even though salmon and s t ee l head  
a n g l i n g  i s  no t  c o n f i n e d  t o  one area o f  Oregon,  t he  au t hors  
were ab l e  t o  e s t a b l i s h  d i s t a n c e  zones based on t he  average 
d i s t a n c e  t h a t  most  a n g l e r s  drove when they  went  f i s h i n g .
The map on the nex t  page shows how the S t a t e  was d i v i d e d  
i n t o  f i v e  main zones where the c l o s e s t  t o  SS f i s h i n g  i s  t he
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1 37 $. 4.02 184,147 455 24.71
2 105 6.14 455,923 721 15.81
3 140 6.00 473,861 704 14.86
4 220 12.00 229,786 144 6.27
5 120 6.71 481,421 808 16.78
1 - William G. Brown, Ajmer Smith and Emery N. Castle. An Econowic
Evaluation of the Oregon Salmon and Steelhead Sport Fishery.
C orva ll is ,  Oregon. September 1964.
2 - Ibid. p. 30.
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As expected t h e r e  e x i s t s  a ne g a t i v e  c o r r e l a t i o n  
between SS days per  10,000 p o p u l a t i o n  and v a r i a b l e  c os t  per  
SS f i s h i n g  day.  The r e l a t i o n s h i p  between these two 
v a r i a b l e s  i s  p o r t r a y e d  g r a p h i c a l l y  i n F i gur e  1-3. ,
Average Variable- 
Cost per SS 
Fishing Day
Figure 1 - 3
Zone 4
- Zone 5Zone 3-
Zone 2
Zone 1
0 5 10 15 20 25 SS Days per 1,000Population
The R e l a t i o n s h i p  Between Average Cost  per  F i s h i n g  Day 
and the Number o f  SS Days Taken per  U n i t  o f  
Po p u l a t i o n  by t he  F i ve  Main Di s t ance  Zones i n Oregon
The demand curve f o r  t he f i s h e r y  was p l o t t e d  us i ng
the Clawson method.  I nc r eases  i n d a i l y  SS v a r i a b l e  cos t s
were assumed and the number o f  v i s i t s  r e s u l t i n g  f rom these




Assumed Increases in Daily SS Fishing Costs 
1 2  4 6
1 171,429 144,800 122,900 88,500 63,400 45,500
2 298,587 253,500 213,600 153,700 110,400 79,100
3 ' 317,6^7 269,100 227,700 163,500 117,400 ■ 84,300
4 56,921 48,200 40,900 29,200 21,100 15,100
5 286,839 242,800 206,500 147,800 105,900 76,100
Total 1,131,392 958,300 811,500 582,800 418,200 300,000
The p o t e n t i a l  revenue t h a t  could be o b t a i n e d  by
i n c r e a s i n g  t he fee f o r  t he SS f i s h e r y  would be :
Daily Increase per Predicted SS Days Predicted Possible
Angler per Day Taken (as above) Annual Revenue
$ 1 958,300 :$ 958,3002 811,500 1,623,000
4 582,800 2,331 ,200
6 418,200 2,509,2008 . 300,000 2,400,000
The maximum net  economic va l ue  o f  t he Oregon salmon
and s t e e l h e a d  s p o r t  f i s h e r y  was t h e r e f o r e  a p p r o x i m a t e l y
$2.5 m i l l i o n  i n  1952.
I t  was suggested t h a t  t h i s  es t i ma t ed  va l ue  o f
$2.5 m i l l i o n  per  year  was p r ob ab l y  c o n s e r v a t i v e  as compared
to  e s t i m a t e s  based on t o t a l  consumers '  s u r p l u s  s i n c e  no
2p r i c e  d i s c r i m i n a t i o n  i s  p e r m i t t e d  i n t he co mp u t a t i o n .
1 — Xjbidf. p. 34.
2 - Ibid. p. 35.
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The Clawson d e r i ve d  demand c u r v e ,  based on the 
r e s u l t s  ob t a i n e d  above, i s  p l o t t e d  i n  F i gu r e  1-4.
Increased SS Fishing Costs per Day Figure I - 4
10
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Ex t ens i ons  to t he Clawson Approach 
The Clawson t e c h n i q u e  has been c r i t i c i z e d  f o r  i t s  
assumpt i on  t h a t  t he c o s t  o f  t r a v e l l i n g  to a r e c r e a t i o n  s i t e  
i s  t he o n l y  f a c t o r  a f f e c t i n g  t he  number o f  v i s i t s  per  u n i t  
o f  p o p u l a t i o n  f rom each zone.  Knetsch p o i n t s  ou t  t h a t  " t h e r e  
seems no reason . . .  why we cou l d  not  a l so  c o n s i d e r  o t h e r
1f a c t o r s  o t h e r  t han cos t  as d e t e r m i n a n t s  o f  v i s i t  r a t e s . "
He suggests  t h r e e  o t h e r  f a c t o r s  which cou ld  be i n c l u d e d  i n  
t he  a n a l y s i s .  These are i ncome,  the a v a i l a b i l i t y  o f  
s u b s t i t u t e s  and t he c on g es t i on  o f  people a t  t he  r e c r e a t i o n
1 - Jack Knetsch. "Outdoor Recreation Demands and Benefits". Land 
Economics. XXXLX, 4. November, 1953. p. 390.
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area.  I ns t ead  o f
V -  f ( C )
Knetsch suggests  t h a t
V = f ( C , Y , S , G )
where V = the number o f  v i s i t s  per  u n i t  o f  p o p u l a t i o n  
f rom each zone
C = c o s t  per  v i s i t
Y -  us e r s ' i ncome
S = s u b s t i t u t e  areas
G = some measure o f  conges t i on
Brown,  Singh and Ca s t l e  extended the Clawson . 
t e c h n i q u e  t o  i n c l u d e  f a m i l y  income as a f a c t o r  a f f e c t i n g  t he 
number o f  SS f i s h i n g  days taken per  c a p i t a . ^  The f i v e  main 
d i s t a n c e  zones were d i v i d e d  i n t o  t h i r t y - f i v e  subzones based 
on both income and d i s t a n c e .  I t  was found t h a t  income was 
h i g h l y  c o r r e l a t e d  w i t h  both v a r i a b l e  c o s t  per  SS f i s h i n g  day 
and t he  number o f  per  c a p i t a  f i s h i n g  days t aken .  Wi th 
income i n c l u d e d  i n t he  c a l c u l a t i o n s ,  t he a b i l i t y  t o  p r e d i c t  
f u t u r e  use o f  t he  r es ou r c e  was expected to improve.
A d i s c u s s i o n  o f  t he  o t h e r  f a c t o r s  t h a t  Knetsch 
sugges t ed ,  t h a t  i s ,  t he e f f e c t s  o f  s u b s t i t u t e  areas and 
c o n g e s t i o n ,  w i l l  be p r esent ed i n  Chapter  I I I .
Knetsch a l s o  argued t h a t  money cos t  i s  no t  t he on l y  
c o n s t r a i n t  t h a t  v i s i t o r s  t o  a s i t e  must  f ace .  Time,  he s a i d ,
1 - Brown e t  al. op. cit. p. 35-43. ”
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i s  c e r t a i n l y  a n o t h e r .  "The demand curve c o n s t r u c t e d  e a r l i e r
i s  a r e l a t i o n  between money cos t s  and t he number o f  v i s i t s ,
as i t  should be,  but  owing t o  t h i s  second ( t i m e )  c o n s t r a i n t
t he demand curve i s  c o n s i s t e n t l y  b i ased t o  t he  l e f t  o f  t he
t r u e  demand c u r v e ,  t h a t  i s ,  i t  i s  an un d e r e s t i ma t e  o f  the
1a c t u a l  demand f o r  t he g i ven  r e s o u r c e . "  The f o l l o w i n g  
d i agram mi gh t  he l p  t o  e x p l a i n  t he  i n f l u e n c e  o f  t he  





H P0 N Visits/1000 Population
Figure 1 - 5
In F i gu r e  1 - 5 ,  t he demand curve Do i s  found by 
p l o t t i n g  t he  number o f  v i s i t o r s  per  1000 p o p u l a t i o n  from  
each zone a g a i n s t  t he  t r a v e l  cos t s  f rom each zone.  I f  cos t s  
f o r  Zone 3 are £ OX, ON v i s i t s  w i l l  be expec t ed .  Zone 4.
1 - Knetsch op. d t. p. 395.
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must  pay c os t s  o f  É OY and OM v i s i t s  are expec t ed .  I f  the 
cos t s  t o  Zone 3 v i s i t o r s  were to i nc r ease  to ^ OY ( t h a t  i s ,  
an i n c r eas e  o f  /£XY) ,  t he  number o f  v i s i t s  f rom t h a t  Zone 
would be expected to f a l l  by NM to OM. Thi s  would y i e l d  t he 
same v i s i t a t i o n  r a t e  as Zone 4. However,  Zone 4 v i s i t o r s  
must  bear  two k i nds  o f  c o s t s - -  ^OY (equa l s  MR) i n  cash cos t s  
p l us  RS i n  o p p o r t u n i t y  o f  t i me  cos t s  s i nce  Zone 4 i s  f u r t h e r  
f rom t he s i t e  t han Zone 3. S i s  t h e r e f o r e  a p o i n t  on the 
c o r r e c t e d  demand curve Di . An i nc r ease  i n  cos t s  o f  ^  XY 
w i l l  cause v i s i t s  per  1000 p o p u l a t i o n  f rom Zone 3 t o  drop 
not  by NM, but  by NP. Th i s  i s  because the o p p o r t u n i t y  o f  
t i me cos t s  would not  have changed f o r  v i s i t o r s  f rom Zone 3.
The o p p o r t u n i t y  co s t  o f  t i me i s  d i f f i c u l t  t o  measure.  
Pearse,  i n  h i s  s t udy  o f  b i g  game h u n t i ng  i n  t he  East  
Kootenay d i s t r i c t  o f  B r i t i s h  Columbia used t he f o l l o w i n g  
e q u a t i o n  t o  a r r i v e  a t  a rough e s t i ma t e  o f  t he va l ue  o f  
t i me . ^
Cy = YT
240
where = t he  o p p o r t u n i t y  c os t  o f  t i me
Y = annual income
T = t he number o f  days spent  t r a v e l l i n g  t o  and
f rom the r e c r e a t i o n  s i t e
240 = t he average number o f  wo r k i ng  days i n  a 
year
T - Peter H. Pearse. "A New Approach to the Evaluation o f Non-Priced 
Recreational Resources'*. Land Economics. XLIV, 1. p. 96.
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The problem w i t h  t h i s  approach i s  the same problem 
encount er ed  w i t h  t he GNP t e c h n i q u e  used to e v a l u a t e  
r e c r e a t i o n  b e n e f i t s .  How i s  t he t i me  o f  somebody who i s  no t  
e a r n i n g  an income t o  be measured? I f  a schoo l boy  dec i des  t o  
go f i s h i n g ,  i s  i t  assumed t h a t  h i s  t ime i s  wor t h  no t h i n g
because he has no income?
One mi gh t  o b j e c t  t o  t h i s  c a l c u l a t i o n  f o r  ano t her  
reason.  I t  i s  no t  a ve r y  good way t o  f o r e c a s t  f u t u r e  use o f
a r e c r e a t i o n  a rea.  I t  i s  assumed t h a t  t he number o f  v i s i t s
t o  a s i t e  i s  n e g a t i v e l y  c o r r e l a t e d  w i t h  t h e  o p p o r t u n i t y  c o s t  
o f  t i me .  I f  t he  o p p o r t u n i t y  c o s t  o f  t i me i n c r e a s e s ,  
presumabl y  t he  number o f  v i s i t s  w i l l  decrease.  To use an 
example.  Ang l e r  X earns /  5000 per  year  and i t  t akes  him 
f o u r  hours t o  t r a v e l  t o  Loch Y. The va l ue  o f  h i s  t ime i n  
t r a v e l  i s  t h e r e f o r e
C-, = 5000 {1 ) = X! 20.83 
' 240
i f  an e i g h t  hour  wor k i ng  day i s  assumed and a r e t u r n  t r i p  
t akes e i g h t  hours .  Ang l e r  X' s  annual  incomes r i s e s  to 
^  5500.  The o p p o r t u n i t y  c o s t  o f  t i me f o r  a r e t u r n  t r i p  t o  
Loch Y i s  now 22.92.  The number o f  v i s i t s  by Ang l e r  X 
would be expected t o  d r op .  However ,  t h i s  i s  i n t u i t i v e l y  
wrong.  A ve r y  h i gh c o r r e l a t i o n  between income and 
v i s i t a t i o n  r a t e  g e n e r a l l y  e x i s t s ,  so w i t h  an i n c r e as e  i n  
i ncome,  t he  number o f  v i s i t s  shoul d  i nc r ease  r a t h e r  than
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dec rease .  S i m i l a r l y ,  i f  t he  number o f  wor k i ng  days i n 
A n g l e r  X' s year  dropped t o  220 w h i l e  h i s  annual  income 
remained a t  ^  5000,  he would have more l e i s u r e  t i me .  The 
number o f  v i s i t s  t o  Loch Y shou l d  i n c r e a s e .  However 
a c c o r d i n g  t o  t he Pearse e q u a t i o n ,  t he va l ue  o f  t i me would 
r i s e  f rom 20.83 to ^  22.73 and t he  number o f  v i s i t s  would 
f a l l .  Aga i n ,  t h i s  r e s u l t  i s  i n t u i t i v e l y  wrong.  Some 
c a l c u l a t i o n  i s  needed wher e i n  income i s  not  a f a c t o r  o f  t he 
o p p o r t u n i t y  co s t  o f  t i me .
3. The D i r e c t  Approach
One o f  t he more p r om i s i n g  methods o f  e s t i m a t i n g  t he  
va l ue  o f  r e c r e a t i o n  r esou r ces  i s  t h a t  o f  t he market  area 
sur vey  or  t he " d i r e c t "  approach.  Through a p r o p e r l y  
c o n s t r u c t e d  su r vey ,  whi ch can be conducted on t he  s i t e  o r  by 
mai l  q u e s t i o n n a i r e ,  one a t t e mp t s  t o  e l i c i t  f rom the 
r esponden t s  t he  amount t h a t  th e y  would be w i l l i n g  t o  pay f o r  
t he r e s o u r c e .  The a r r a y  o f  answers ob t a i ned  i n  t h i s  f a s h i o n  
p r o v i d e s  t he data f o r  t he  demand schedule  o f  t he aggregat e  
o f  t he  r esponden t s .  The nex t  s t ep  i n v o l v e s  r e l a t i n g  the 
i n t e r v i e w  sample t o  t he p o p u l a t i o n .  A d d i t i o n a l  i n f o r m a t i o n  
co nc e r n i ng  income l e v e l ,  e d u c a t i o n ,  r e c r e a t i o n  h a b i t s  and so 
on i s  ga t hered  f rom the r esponden t s  so t h a t  t he d i f f e r e n c e s  
i n  t h e i r  w i l l i n g n e s s  t o  pay can be ex p l a i n ed  by a set  o f  
v a r i a b l e s .  The p o p u l a t i o n  i s  t hen c l a s s i f i e d  ac c o r d i n g  t o
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t he d i s t r i b u t i o n  o f  i ncome,  ed uc a t i o n  and o t h e r  
c h a r a c t e r i s t i c s  o f  t he sample gr oup ,  and a w i l l i n g n e s s  t o  
pay i s  imputed f o r  each c l a s s .  The s i mu l a t e d  demand 
schedu l e  f o r  t he  r e s o u r c e ,  a schedu l e  whi ch would i n d i c a t e  
the t o t a l  volume o f  use a t  each p r i c e ,  i s  e s t i ma t e d  by 
a g g r e g a t i n g  over  t he  p o p u l a t i o n .
The d i r e c t  approach i s  no t  w i t h o u t  i t s  drawbacks.  
I n t e r v i e w s ,  t he subsequent  t a b u l a t i o n  and i n t e r p r e t a t i o n  o f  
t he dat a  are t i me consuming and c o s t l y .  There are a l so  
s t a t i s t i c a l  problems i n v o l v e d .  A l l  survey  t ech n i qu es  s u f f e r  
t o  some degree f rom sampl i ng  e r r o r .  The sample o f  
r esponden t s  may not  be r e p r e s e n t a t i v e  o f  the u n i v e r s e  when 
too smal l  a sample i s  t aken or  when the s e l e c t i o n  o f  persons 
t o  be i n t e r v i e w e d  i s  b i ased i n  some f a s h i o n .  When p r ope r  
sampl i ng  t ec hn i q u es  are used,  t h i s  source o f  e r r o r  i s  
m i n i m i z e d .  A more s e r i o u s  probl em may be t h a t  o f  response 
e r r o r  whi ch may be due t o  t he  way i n  which the q u e s t i o n s  are 
phrased,  o r  t o  t he unconsc i ous  i n f l u e n c e  o f  t he i n t e r v i e w e r s  
or  t o  a memory b i as  on t he  p a r t  o f  t he r e spo n de n t s .  In mai l  
q u e s t i o n n a i r e s  y e t  an o t h e r  source o f  b i as  occurs  because 
sur vey  r e t u r n s  are seldom one hundred p e r c e n t .  An e r r o r  
would occur  i f  t h e r e  were d i f f e r e n c e s  ( i n  a n g l i n g  success ,  
f o r  example)  between those who r e t u r n e d  t he q u e s t i o n n a i r e  
and t hose who d i d  n o t .
The data gathered  must  t h e r e f o r e  be i n t e r p r e t e d  w i t h
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some c a u t i o n .  Respondents may have no i dea t hemsel ves  o f  
t h e i r  v a l u a t i o n  o f  n o n - p r i c e d  r e c r e a t i o n  r esou r ces  s i nce  
t hey  have never  been asked t o  pay f o r  them. T h e i r  answers 
are s u b j e c t  t o  many k i nds  o f  b i a s .  One such b i as  stems 
f rom a s u s p i c i o n  on the p a r t  o f  t he respondent s  about  t he 
purpose o f  t he q u e s t i o n s .  There i s  a very  r e a l  p o s s i b i l i t y  
t h a t  users  w i l l  not  admi t  t he t r u e  va l ue  o f  t he r e c r e a t i o n  
r esou r ce  t o  them f o r  f e a r  o f f i c i a l s  mi gh t  be moved to 
i n s t i t u t e  or  i n c r e a s e  t o l l s .  I f  some a p p l i c a t i o n  o f  t he  
Clawson t e c h n i q u e  were t o  be used f o r  example,  and 
r esponden t s  wer e ' asked  whet her  o r  not  th e y  would c o n t i n u e  t o  
v i s i t  a s i t e  g i ven  v a r i o u s  i n c r e a s e s  i n c o s t ,  i t  i s  d o u b t f u l  
t h a t  many would say t h a t  t hey  woul d .
On t he  o t h e r  hand,  emo t i o n a l i s m towards a p a r t i c u l a r  
r es ou r ce  ( f o r  example,  an a t t e mp t  t o  make a case f o r  
p r e s e r v a t i o n  or  expans i on o f  t he  r e s ou r c e )  w i l l  cause some 
r esponden t s  t o  o v e r e s t i m a t e  t he  b e n e f i t s  o f  t he  r e s o u r c e .
The Brown,  Singh and Ca s t l e  s t udy  seems to s t r i k e  a good 
ba l ance between t he use o f  a sur vey  t o  e l i c i t  necessary  
responses f rom r e c r e a t i o n  r esou r c e  u s e r s ,  and t he  use o f  
a n o t h e r  method ( t h e  Clawson method)  t o  e v a l u a t e  user  
b e n e f i t s .  Respondent  b i as  i s  not  as p r e v a l e n t  as i t  would 
be i f  users  were asked t o  r ev ea l  b e n e f i t s  d i r e c t l y .
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■jThe Design o f  Qu e s t i o n na i r e s
In g e n e r a l ,  i t  has been found t h a t  t he l ess  
h y p o t h e t i c a l  i s  t he q u e s t i o n ,  t he more r e l i a b l e  i s  the 
response.  As a f i r s t  s t ep  t h e n ,  the qu e s t i o n s  should be 
d i r e c t e d  t o  the p r i ma r y  b.enef 1 c i a r i e s - - t h e  r e c r e a t i o n i s t s  
t hemse l ves ,  r a t h e r  t han toward p o t e n t i a l  consumers.  I t  ' c.- 
seems p r e f e r a b l e  t o  conduc t  t he  i n t e r v i e w  at  a t i me  when the 
r espondent  i s  engaged i n  t he a c t i v i t y  i n  so f a r  as i t  
reduces t he  n e c e s s i t y  o f  hi  s be i ng ab l e  to a c c u r a t e l y  
p r o j e c t  f rom one s i t u a t i o n  t o  a n o t h e r .  In o t h e r  words,  up 
to t he  p o i n t  o f  t he i n t e r v i e w  the user  w i l l  have made a 
s e r i e s  o f  c h o i c e s ,  consumpt i on and e x p e d i t u r e  c h o i c e s ,  
b r i n g i n g  him to the p a r t i c u l a r  r e c r e a t i o n  s i t e .  In a d d i t i o n ,  
qu e s t i o n s  conce r n i ng  w i l l i n g n e s s  t o  pay are more r e l e v a n t  
when a c t ua l  payment i s  being co n s i d e r e d .
Given t h i s  s h o r t  se t  o f  g u i d e l i n e s ,  t he  v a r i o u s  t ypes  
o f  q u e s t i o n n a i r e s  des i gned t o  e l i c i t  t he  va l ue  o f  the 
r esou r ce  d 1 r e c t i  y f rom the r espond i ng  user  w i l l  be d i s c uss ed .
One approach i s  t o  q u e s t i o n  users  about th e  maximum
p r i c e  t h a t  t h e y  would be w i l l i n g  t o  pay f o r  access to a
2p a r t i c u l a r  s i t e  r a t h e r  than be exc l uded f rom i t .  Yet  when 
t he  q u e s t i o n  i s  posed d i r e c t l y ,  "How much would you be
1 - Several survey questionnaires, including the one used by Brown, Singh
and Castle may be found in Appendix 1.
2 - R.K, Davis. The value of Outdoor Recreation" Economic Study of
the Maine Woods. Cambridge Mass. 1963.
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w i l l i n g  t o  pay f o r  t he p r i v i l e g e s  o f f e r e d ? ” , t he t endency to 
o v e r s t a t e  or  u n d e r s t a t e  i s  p r e v a l e n t .
Ano t her  approach i s  to ask t he respondent  what  he 
b e l i e v e s  o t h e r s  would be w i l l i n g  t o  spend f o r  access to the 
s i t e  bei ng s t u d i e d .  The b i as  whi ch r e s u l t s  f rom the d e s i r e  
o f  some people t o  appear  more a f f l u e n t  than t hey  a r e ,  i s  
e l i m i n a t e d ,  and t he b i as  which r e s u l t s  f rom the f e a r  t h a t  
a c t u a l  charges may be reduced.
C r u t c h f i e l d  r ecogn i zed  t h a t  i f  r e c r e a t i o n  s e r v i c e ^  
were p r i c e d ,  even h y p o t h e t i c a l l y ,  t h a t  t he q u e s t i o n  o f  a 
r e d u c t i o n  i n  park  use shou l d  be co n s i d e r e d . ^  He proposed 
t h e r e f o r e ,  t h a t  users  be ques t i oned  r e g a r d i n g  the amount by 
whi ch t h e i r  r e c r e a t i o n  would be c u r t a i l e d  a t  v a r i o u s  
i n c r e ase s  i n f e e s .  In o t h e r  words ,  t he users would be asked 
to d e c l a r e  the minimum amount t h a t  t hey  would have to be 
" b r i b e d ” t o  s t ay  away.
One survey  t e c h n i q u e  which has r e c e i ve d  c o n s i d e r a b l e
2a t t e n t i o n  i s  t he one developed by Dav i s .  I n t e r v i e w s  were 
used t o  de t e r mi ne  t he  w i l l i n g n e s s  t o  pay (maximum) o f  a 
sample o f  users  o f  a r e c r e a t i o n  area i n Maine.  The 
i n t e r v i e w s  c o n s i s t e d  o f  a b i d d i n g  game i n which users were 
asked how t h e i r  use o f  t he area would be a f f e c t e d  i f  t h e i r
1 - J 7A. Crutchfi el d . "Va1 uati on o f Fi shery ResourcePT Land Bconomics
XXXVIII. p. 152.
2 - Davis, op. cit.
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c os t  o f  v i s i t i n g  were i n c r e as e d .  Bids were s y s t e m a t i c a l l y  
b i d  up,  or  down, u n t i l  t he  responden t  swi t ched  h i s  r e a c t i o n  
f rom i n c l u s i o n  t o  e x c l u s i o n ,  or  v i c e  ve r sa .  The mean o f  t he 
e x c l u d i n g  and t he l a s t  i n c l u d i n g  b i d  o f  each respondent  was
then taken as h i s  w i l l i n g n e s s  t o  pay.  The demand curves o f
each would show t h a t  he uses t he area by a c o n s t a n t  amount 
below t h i s  p r i c e  and not  a t  a l l  above i t .  I n d i v i d u a l  demand 
curves were then aggregat ed  t o  o b t a i n  a va l ue  o f  b e n e f i t s  
r e c e i v ed  f o r  t he p o p u l a t i o n .
For purposes o f  compar i son ,  t he measurement  o f  
r e c r e a t i o n  b e n e f i t s  accrued t o  Loch Leven a n g l e r s  us i ng  some 
o f  t he  methods d e s c r i b e d  i n  Chapter  I appears i n  Chapter  I I I  
These i n c l u d e  t he market  va l ue  approach,  t he e x p e n d i t u r e
approach,  t he Pearse method,  t he H o t e l l i n g  approach ,  t he




THE PROBLEM AT LOCH LEVEN AND COST ESTIMATES
1. The Problem a t  Loch Leven
For many y e a r s .  Loch Leven p r ov i ded  a n g l e r s  w i t h  some 
o f  t he  best  f i s h i n g  i n Sco t l and  and i ndeed i n  a l l  o f  
B r i t a i n .  Ang l e r s  f rom a l l  over  t he wor l d  would come to f i s h  
and would u s u a l l y  do so w i t h  a g r e a t  deal  o f  success in 
terms o f  t he number o f  t r o u t  caugh t .  Accor d i ng  to many 
a n g l e r s .  Loch Leven i s  now " n o t  what  i t  used t o  be" .
Perhaps t he se n t i me n t s  o f  t hese ang l e r s  are best  summed up i n  
a s t a t emen t  by a r e p r e s e n t a t i v e  o f  the Dun f e r ml i ne  A r t i s a n  
A n g l i n g  Club. ^  He noted t h a t  " w i t h i n  many o f  our  memor ies,  
we remember t he ca t ches  every  c l ub  used t o  t ake  f rom t h i s  
l och on n e a r l y  every  o u t i n g .  S i x t y - t h o u s a n d  t r o u t  was the 
normal  t o t a l  ca t ch  and on a t  l e a s t  one occas i on  i t  reached
80, 000.  In t hose days every  c l ub  member had a poor  o u t i n g  i f  
he d i d n ' t  ach i eve  doub l e  f i g u r e s . "
The s t a t emen t  goes on to p o i n t  out  t h a t  "no member o f  
our  c l u b  has caught  t en t r o u t  or  more i n c o m p e t i t i o n s  over  
t he pas t  seven seasons . "  The a c t ua l  ca t ch  f o r  t he years
- Statement made to the Annual General Meeting of  the Scot t ish National 
Angl ing Clubs Associat ion,  January 31, 1979.
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1972 t o  1978 was as f o l l o w s :
1972 1 5 , 3 3 0
1973 1 6 , 2 5 6
1974 1 5 , 8 8 9
1975 2 6 , 4 8 2
1
1976 1 9 , 3 2 7
1977 1 9 , 0 6 9
1978 1 3 , 3 3 6
Accor d i ng  t o  the r e p r e s e n t a t i v e  o f  the Dun f e r ml i n e  
A r t i s a n s ,  i n  1978 i t  was q u i t e  a common occurance f o r  some 
members o f  a c l ub  never  t o  have r i s e n  a f i s h ,  "And we know 
o f  one c l u b  whose members were so d i s gu s t e d  w i t h  the 
c o n d i t i o n s ,  t hey  c a n c e l l e d  t he r e s t  o f  t h e i r  c o m p e t i t i o n s . "
Other  an g l e r s  are e q u a l l y  unhappy.  Through the 
su r vey  sen t  t o  210 a n g l e r s ,  seve r a l  u n s o l i c i t e d  comments 
were made about  t he q u a l i t y  o f  a n g l i n g  a t  Loch Leven.  An 
a n g l e r  f rom Ayr  c a l l e d  t he l och  " someth i ng o f  a wasted 
a s s e t " .  He pr esent ed  t he  f o l l o w i n g  ca t ch  f i g u r e s  t o  prove 







Number o f  Fi sh Caught
8 0 , 0 0 0
5 0 . 0 0 0
2 0 . 0 0 0
1 9 . 0 0 0
1 4 . 0 0 0
Accor d i ng  t o  t h i s  a n g l e r ,  t he  Eng l i sh  r e s e r v o i r s  " pu t  
Loch Leven ve r y  much i n  t h e . s h a d e " .
Dr.  A.V.  Holden o f  the Freshwat er  F i s h e r i e s
1 - Source: Loch Leven Fisher ies,  Kinross.
4 5
L a b o r a t o r y  i n  P i t l o c h r y  p o i n t s  ou t  t h a t  t hese ca t ch  f i g u r e s  
must  be put  i n t o  p e r s p e c t i v e .  He notes t h a t  i t  was o n l y  f o r  
a s h o r t  t i me t h a t  ca t ches  were as h i gh as r e p o r t e d  above and 
t h a t  t he average s i nce  t he  t u r n  o f  t he c e n t u r y  has,  i n  f a c t ,  
been about  30 ,000.  The 1978 ca t ch  was,  n e v e r t h e l e s s ,  l ess  
than f i f t y  pe r c e n t  o f  t h i s  average.  .
An a n g l e r  f rom B l a i r g o w r i e  c l a i ms  t h a t  Loch Leven i s  
" a l mo s t  a waste o f  t i me and money nowadays" .  A f i sherman 
f o r  t h i r t y - s i x  y e a r s ,  he caught  two f i s h  in s i x  o u t i n g s  a t  
Loch Leven in 1978.  A member o f  t he Edinburgh U n i v e r s i t y  
A n g l i n g  Club i n c l u d e d  as one o f  h i s  " o t h e r  expenses"  
( q u e s t i o n  8 o f  t he survey  found i n  Appendi x  I I )  "Mental  
F r u s t r a t i o n . . . W o u l d n ' t  go Ba c k . . . No  Fi sh i n  F i ve  T r i p s " .
Ang l e r s  are o b v i o u s l y  becoming d i senchan t ed  w i t h  Loch 
Leven.  Some w i l l  no t  go back and o t h e r s  are t h r e a t e n i n g  t o  
s t ay  away. C l e a r l y ,  someth i ng must  be done.  Dr .  Holden was 
c o n t ac t ed  and asked two q u e s t i o n s .  The f i r s t  was,  "What i s  
caus i ng  t he  d e t e r i o r a t i o n  o f  Loch Leven as an a n g l i n g  
r e s o u r c e ? "  and t he  second,  "What can be done t o improve t he 
s i t u a t i o n ? "  His l e t t e r  o f  r e p l y  was so c l e a r  and s e l f -  
e x p l a n a t o r y  t h a t  i t  w i l l  be p resen t ed  in i t s  e n t i r e t y .
Dear Mr. S l oan,
Th i s  i s  r e a l l y  a ve r y  complex prob l em,  i n  which 
p o l l u t i o n  f rom v a r i o u s  sources may p l ay  a p a r t  but  o t h e r
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n a t u r a l  f a c t o r s  must  be taken i n t o  accoun t .  Recent  
s t a t emen t s  by c e r t a i n  members o f  t he a n g l i n g  f r a t e r n i t y  
r e g a r d i n g  t he d e t e r i o r a t i o n  i n numbers o f  f i s h  over  r ec en t  
years  have been i n c o r r e c t  i n  many r e s p e c t s ,  p a r t i c u l a r l y  an 
a l l e g a t i o n  t h a t  ca t ches  i n  past  years  used t o  average
60,000 f i s h .  The average i n  f a c t  was much l ower  than t h i s ,  
and f o r  many years  i n  t he f i r s t  p a r t  o f  the c e n t u r y  cat ches 
were we l l  below 30,000 per  annum.
Wi th r e s p e c t  t o  t he  q u e s t i o n s  you ask,  I can say o n l y  
t h a t  t he p r e s e n t  l e v e l  o f  p o l l u t i o n  f rom sewage d i scha r ges  
p r ov i de s  t he ma j o r  source o f  phosphate i n p u t ,  t he d r a i nage  
f rom a g r i c u l t u r a l  l and being t he  main source o f  n i t r a t e  
i n p u t  p r e d o m i n a n t l y  as a r e s u l t  o f  ni  t r i g o n o u s  f e r t i l i s e r s .  
The combined e f f e c t  o f  t hese two n u t r i e n t s  i s  t o  s t i m u l a t e  
t he growth o f  a l g a l  p o p u l a t i o n s  i n  t he l o c h ,  and i n t he l a t e  
1960 ' s  the ex c es s i v e  n u t r i e n t  i n p u t  gave r i s e  t o  i n t e n s e  
a l g a l  blooms whi ch seemed to have had some adverse i n f l u e n c e  
on a n g l i n g  i f  not  on t h e  p o p u l a t i o n  o f  t r o u t  i t s e l f .
However ,  i n  t h a t  p e r i o d  t he  ma j o r  source o f  phosphate was 
t he wo o l l e n  m i l l  a t  K i n r o s s ,  but  t h i s  source has been 
l a r g e l y  e l i m i n a t e d .
My own v i ew i s  t h a t  the l och  would improve f u r t h e r  i f  
the sewage was g i ven  t e r t i a r y  t r e a t m e n t  suggested by Mr.
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Dr y s d a l e , ^  because the marked r e d u c t i o n  i n phosphate 
d i s c h a r ge s  whi ch would be expected f o l l o w i n g  such t r e a t me n t  
shoul d  reduce the a l g a l  p o p u l a t i o n s  c o n s i d e r a b l y .  However ,  
one must  bear  i n mind t h a t  a r e d u c t i o n  i n  n u t r i e n t  i n p u t  
cou l d  e v e n t u a l l y  l ead t o  a r e d u c t i o n  i n  t he t o t a l  biomass o f  
f i s h .  T r o u t  would p r o b a b l y  be s m a l l e r  i n s i z e ,  though not  
n e c e s s a r i l y  f ewer  i n  numbers.  I n c i d e n t a l l y ,  one a l t e r v a t i v e  
whi ch you should  c o n s i d e r  i n  your  s t u d y ,  a l t h o u g h  you may 
r e j e c t  i t  e v e n t u a l l y ,  i s  t he c o l l e c t i o n  o f  a l l  sewage 
d i s c h a r g e s  i n t o  a t r u n k  sewer whi ch would connec t  w i t h  the 
r e g i o n a l  t r u n k  sewer f o r  d i s c h a r g e  to t he  F i r t h  o f  Fo r t h .
I t  i s  most  u n l i k e l y  t h a t  any m a t e r i a l  r e d u c t i o n  i n  n i t r a t e  
d i s ch a r ge s  f rom st reams w i l l  be seen i n  t he f o r e s e e a b l e  
f u t u r e .
Your second q u e s t i o n  concerns the e f f e c t  o f  t he 
i nc r eased  p i k e  p o p u l a t i o n  in d e s t r o y i n g  t r o u t .  We do not  
know whet her  t he  p i ke  p o p u l a t i o n  i s  l a r g e r  now than i t  was 
a few years  ago,  but  I unders t and  t h a t  t he Loch Leven 
a u t h o r i t i e s  have been n e t t i n g  p i k e  f o r  many y e a r s .  Pi ke 
cannot  be e l i m i n a t e d  by t h i s  t e c h n i q u e ,  but  t he  removal  o f  
t he ve r y  l a r g e  f i s h ,  i f  done t h o r o u g h l y ,  w i l l  reduce 
p r e d a t i o n  on t he t r o u t  p o p u l a t i o n ,  and may we l l  l ead t o  an 
i n c r e a s e  i n  numbers o f  t r o u t  bu t  a decrease i n  t he  average
1 - Mr. P.A. Drysdale of  the Forth River Pur i f i cat i on Board, Glenrothes 
was consul ted pr i o r  to any correspondence wi th Dr. Holden.
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s i z e .  Ang l e r s  are never  i n  agreement  as t o  whet her  t hey  
would l i k e  more s m a l l e r  f i s h  or  f ewer  l a r g e r  f i s h .  I t  i s  
wor t h  bea r i ng  i n mind t h a t  i n t e n s i v e  n e t t i n g  o f  p i ke  w i l l  
a l s o  remove t he  l a r g e r  t r o u t ,  but  p i ke n e t t i n g  must  be 
c on t i nued  even a t  t he s a c r i f i c e  o f  many o f  t he  l a r g e r  
t r o u t ,  i f  t he  p r e d a t i o n  by p i ke  i s  t o  be s i g n i f i c a n t l y  
r educed.  N e t t i n g  must  a l s o  be c a r r i e d  ou t  eve r y  y e a r .
As r egar ds  t o  o t h e r  f a c t o r s  a f f e c t i n g  t h e  t r o u t  
p o p u l a t i o n ,  i t  must  be borne i n  mind t h a t  t r o u t  feed on 
perch f r y  as we l l  as i n v e r t e b r a t e s ,  and t he  p o p u l a t i o n s  o f  
perch f r y  are p r o b a b l y  v a r i a b l e ,  some years  p r o v i d i n g  
s m a l l e r  p o p u l a t i o n s  than o t h e r s .  The ma j or  f a c t o r  a f f e c t i n g  
t he  t r o u t  p o p u l a t i o n  i s  t he  r e c r u i t m e n t  f rom t h e  v a r i o u s  
spawning b u r n s ,  and t h i s  r e c r u i t m e n t  i s  i t s e l f  s u b j e c t  t o  
v a r i o u s  f a c t o r s  i n f l u e n c i n g  t he  st reams r a t h e r  t han the 
I c o h .  Ob v i o u s l y  any s e r i o u s  p o l l u t i o n  o f  s t reams may 
reduce or  e l i m i n a t e  j u v e n i l e  t r o u t  p o p u l a t i o n s  a t  any t ime, ,  
but  we b e l i e v e  t h a t  c l i m a t i c  v a r i a t i o n s ,  whi ch g i v e  r i s e  t o  
low f l o ws  i n  c r i t i c a l  months o f  some years  may s e r i o u s l y  
a f f e c t  t he  s u r v i v a l  r a t e  o f  j u v e n i l e  t r o u t .  I f  r e c r u i t m e n t  
f rom the s t r eams ,  whi ch u s u a l l y  t akes  p l ace t owards  the end 
o f  t he f i r s t  or  second yea r s  o f  l i f e ,  i s  s e r i o u s l y  reduced 
by any any o f  t hese  f a c t o r s ,  t he numbers o f  f i s h  a v a i l a b l e  
to t he a ng l e r s  by t he  t i me  t he  f i s h  have grow t o  t a k e a b l e  
s i z e  (one t o  t h r e e  years  l a t e r )  w i l l  be s e r i o u s l y  a f f e c t e d .
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I f  t he numbers o f  f i s h  are s m a l l e r  i t  i s  p o s s i b l e  i n c e r t a i n  
c i r cums t ances  t h a t  t hey  grow more r a p i d l y ,  bu t  t h i s  i s  
dependent  on o t h e r  f a c t o r s  as w e l l .
F i n a l l y ,  you ask what  can be done,  presumabl y  t o  
improve t r o u t  f i s h i n g .  I t  i s  not  p o s s i b l e  t o  answer t h i s  
q u e s t i o n  u n t i l  one knows e x a c t l y  what  t he s i t u a t i o n  i s  i n  
t he l o c h ,  i n  terms o f  both t r o u t  numbers and g r ow t h ,  and 
what  i s  t a k i n g  p l ace  i n  t he s t reams.  The t a s k  would be so 
enormous t h a t  i t  has not  been p o s s i b l e  f o r  t h i s  l a b o r a t o r y  
t o  under t ake  any p r o j e c t  t o  i n v e s t i g a t e  i t ,  and even t he 
assessment  o f  t he  t r o u t  p o p u l a t i o n  over  a number o f  years  
i s  t oo expens i ve  i n  manpower t o  j u s t i f y  i t s  i m p l e m e n t a t i o n .  
I f  must  be remembered t h a t  t i e  i n f o r m a t i o n  d e r i v e d  f rom 
cat ches  o f  f i s h  i s  not  d i r e c t l y  r e l a t e d  to t he numbers o f  
f i s h  i n  t he l o c h .  An g l i n g  i s  dependent  on many o t h e r  
f a c t o r s  i n c l u d i n g  t he weat her  c o n d i t i o n s  under  whi ch i t  
t akes  p l a c e ,  and t he  a n g l i n g  p r essu r e  t o  whi ch t he l och  i s  
s u b j e c t e d ,  t h i s  i n  t u r n  i s  dependent  both on t he co s t  t o  
the a n g l e r ,  c o m p e t i t i o n  w i t h  o t h e r  n e i g h b o u r i n g  f i s h e r i e s ,  
and t he  reward whi ch the a n g l e r  expect s  t o  ge t  f o r  h i s  money 
i n  terms o f  a n g l i n g  success .  As I have i n d i c a t e d ,  i n  
r e s p e c t  to p o l l u t i o n  t h e r e  mi gh t  be some b e n e f i t  i n  
r e d u c i n g  the phosphate i n p u t  even f u r t h e r ,  bu t  t h e r e  i s  a 
r i s k  t h a t  t he o v e r a l l  p r o d u c t i v i t y  l e v e l  i n t he l och  cou l d  
be m a t e r i a l l y  reduced to  t h e  d i sadvan t age  o f  t he  f i s h e r y .
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Reduct i on  i n  t he  n i t r a t e  i n p u t  i s  not  f e a s i b l e  w i t h  p r es e n t
a g r i c u l t u r a l  p r a c t i c e s .  However ,  t he l i n k  between 
p o l l u t i o n  and the t r o u t  p o p u l a t i o n  i s  ver y  vague,  and as t he  
l och wa t e r  i s  much c l e a r e r  t han i t  was i n  the l a t e  1 9 6 0 ' s ,  
w i t h  t he  v i r t u a l  e l i m i n a t i o n  o f  t he i n t e n s e  a l g a l  blooms 
whi ch seem to  have a f f e c t e d  a n g l i n g  a d v e r s e l y ,  t h e r e  may be 
no need t o  reduce t he n u t r i e n t  d i s c ha r g e s  even f u r t h e r .  We
have no ev i dence  t h a t  any t o x i c  chemi ca l s  mi gh t  be 
a d v e r s e l y  a f f e c t i n g  t he f i s h ,  a l t hough  one chemical  used by 
the m i l l  f o r  mo t h p r o o f i n g  i s  s t i l l  under  i n v e s t i g a t i o n .
The average ca t ch  between 1873 and 1972 was about
30,000. f i s h ,  but  i n  t he second h a l f  o f  t h a t  p e r i o d  i t  was 
n ea r e r  40,000 f i s h ,  p a r t l y  as a r e s u l t  o f  t he h i g h e r  p o s t ­
war ca t ches .  Only a f t e r  1968 has the ca t ch  f a l l e n  
c o n s i s t e n t l y  below 20 , 000,  and I t h i n k  ca t ches  o f  30,000 
f i s h  cou l d  be c ons i de r ed  as a r easonab l e  t a r g e t  f o r  f u t u r e  
y e a r s .
One r emed i a l  measure whi ch mi gh t  be cons i de r ed  i s  t he  
a r t i f i c i a l  s t o c k i n g  o f  t he l och w i t h  f i s h  o f  t a k e a b l e  s i z e ,  
as i t  i s  done i n  Loch F i t t y .  We have not  examined t h i s  
problem s e r i o u s l y ,  but  i n  v i ew o f  t he r e l a t i v e l y  smal l  
ca t ches  now be ing ob t a i n e d  f rom the n a t u r a l  s t o c k ,  i t  mi gh t  
be necessary  t o  add a n n u a l l y  a t  l e a s t  10,000 f i s h  of  
t a k e a b l e  s i z e  t o  p r o v i d e  a w o r t h w h i l e  i n c r eas e  i n  the c a t c h .  
Th i s  would i n v o l v e  t he  c o n s t r u c t i o n  o f  an adequate h a t c h e r y
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and r e a r i n g  ponds,  whi ch w i t h  the r unn i ng  cos t s  would 
i n v o l v e  c o n s i d e r a b l e  expense,  and I doubt  whether  the r e t u r n  
on t h i s  cou l d  j u s t i f y  i t s  o p e r a t i o n .  However ,  t h i s  i s  a 
problem f o r  you t o  i n v e s t i g a t e .
S i n c e r e l y ,
A.V.  Hoi d e n .
2. Cost  Es t i ma t es
As Dr .  Holden p o i n t e d  o u t ,  a f u r t h e r  r e d u c t i o n  i n t he 
n u t r i e n t  i n p u t  t o  Loch Leven cou l d  e v e n t u a l l y  l ead to a 
r e d u c t i o n  i n  t he o v e r a l l  b i o l o g i c a l  p r o d u c t i v i t y  o f  the 
l o c h .  He a l so  notes t h a t  t he  wa t e r  i s  c l e a r e r  now than i t  
was ten years  ago. Now t h a t  t he new sewage t r e a t m e n t  system 
a t  K i n r oss  i s  near  c o m p l e t i o n ,  t he p o l l u t i o n  o f  Loch Leven 
i s  no l o n g e r  such an u r ge n t  prob l em.  Why then has the 
q u a l i t y  o f  a n g l i n g  d e t e r i o r a t e d  t o  such an e x t e n t ?
The answer t o  t h i s  q u e s t i o n  seems to be t w o - f o l d .
Pi ke are d e f i n i t e l y  a prob l em.  Both Dr.  Holden and the 
members o f  v a r i o u s  a n g l i n g  a s s o c i a t i o n s  r e c o g n i z e  t h a t  s t eps 
must  be t aken t o  e l i m i n a t e  t h i s  p r e d a t o r .  The second 
problem seems t o  be t h a t  t h e  l och  i s  s i mp l y  be i ng ove r -  
f i s h e d - -  hence Dr .  Ho l den ' s  sugges t i on  t h a t  i t  be 
a r t i f i c i a l l y  s t ocked .  Two cos t s  w i l l  t h e r e f o r e  be 
i n v e s t i g a t e d .  These a r e :  1) the cos t s  i n v o l v e d  i n r educ i ng
the p i ke  p o p u l a t i o n  and 2) t he cos t s  i n v o l v e d  i n  the
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c o n s t r u c t i o n  and mai n tenance o f  a f i s h  h a t c h e r y .
The Cost  o f  N e t t i n g  Pi ke
There are t h r e e  cos t s  t o  be cons i de r ed  here .  They 
are 1) t he  cos t  o f  h i r i n g  men to do the n e t t i n g ,  2) t he  cos t  
o f  boats and 3) t he co s t  o f  n e t s .
Acco r d i ng  t o  Dr.  Hol den,  n e t t i n g  should  be c a r r i e d  
out  f rom February  t o  A p r i l  every  year  i n  o r d e r  t o  ca t ch  t he  
p i ke  when t hey  spawn, i n  sh a l l o w  wa t e r .  I f  t h i s  o p e r a t i o n  
was t o  be c a r r i e d  out  t w i c e  a week f o r  t h i r t e e n  weeks,  t h e r e  
would be a t o t a l  o f  26 t o  30 o u t i n g s  per y e a r ,  and i f  two 
boats  and f o u r  boatmen were used each t i m e ,  60 boats  and 
120 boatmen would be r e q u i r e d  every  y e a r .  Loch Leven 
F i s h e r i e s  charge ^  8 . 00  per  day f o r  t he h i r e  o f  a b o a t ,  so 
t he maximum annual  boat  expense would be X 480. 00 .  The 
boatmen a t  Loch Leven are pai d i  15.00 t o  ^  20.00 d a i l y  f o r  
t h e i r  s e r v i c e  t o  a n g l e r s ,  so t h e  maximum annual  boatman 
expense would be ^  2400.  The t o t a l  annual  expense would 
t h e r e f o r e  be X 2880.00
Nets would have t o  be purchased in o r d e r  t o  c a r r y  ou t  
t he e l i m i n a t i o n  o f  p i k e .  Mesh s i z e s  o f  t he net s  used f o r  
p i ke  are i n  t he range o f  3 t o  5 i nches s t r e t c h e d  mesh. The 
c o s t  o f  t h i s  t ype  o f  net  i s  50.00 p l us VAT.^ The t o t a l
1 - This f i gure was quoted by Mr. A Taylor of  W. & 0. Knox Ltd. of  
K i l b i r n i e  in Ayrshi re,  a company t hat  special izes in nets of  th i s  
sor t .
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c o s t  o f  n e t t i n g  p i ke  would t h e r e f o r e  be as f o l l o w s .





1 a t  /  57.50 
60 a t  £ 8 .00 
120 a t  /■ 20.00
To t a l  Amount 
Z  57.50 
Â 4 8 0 . 0 0 / y e a r  
£ 2 4 0 0 . 0 0 / y e a r
The Cost  o f  C o n s t r u c t i n g  and M a i n t a i n i n g  a Fi sh Farm
In o r d e r  t o s t o c k  Loch Leven w i t h  the un i que Loch
Leven T r o u t ,  the c o n s t r u c t i o n  and o p e r a t i o n  o f  a f i s h  farm 
would be necessary .  Lou i se  V a r l e y ,  f o r m e r l y  o f  t he U n i t  o f  
A q u a t i c  Pa t h o b i o l o g y  at  t he U n i v e r s i t y  o f  S t i r l i n g ,  has 
summar ized t he cos t s  o f  b u i l d i n g  and m a i n t i a n i n g  f i v e  
d i f f e r e n t  systems o f  f a rm.  The v a r i o u s  c a p i t a l  and 
o p e r a t i n g  cos t s  w i l l  now be d i s c ussed .  
i )  C a p i t a l  Costs
The f i v e  systems t h a t  V a r l e y  d es c r i bes  a r e :
1) a system us i ng  u n l i n e d  e a r t h  ponds
2) one us i ng l i n e d  e a r t h  ponds
3) sea cages
4) a system us i ng  c o n c r e t e  raceways
5) a system us i ng  f i b r e g l a s s  t anks .
Each o f  t hese systems may use e i t h e r  g r a v i t y - f e d  
wa t e r  or  pumped wa t e r  ( w i t h  the ex c e p t i o n  o f  t he  sea cages
1 - R. Louise Varley. "Economics of  Fish Farming in the United 
Kingdom". Fish Farming International. March, 1977,
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which use g r a v i t y - f e d  wa t e r  o n l y ) .  The f o l l o w i n g  c a p i t a l  
c o s t  f i g u r e s  f o r  a farm p r oduc i ng  50 m e t r i c  t ons  o f  t r o u t  
per  y ea r  were ca l c u l a t e d . " *
I tem
Hat chery  (egg t r a y s ,  p i p e s ,  b u i l d i n g s )  
E a r l y - r e a r i n g  ( f r y  t a n k s ,  p i p e s ,  b u i l d i n g s )  










Ear t h  ponds ( u n l i n e d )
Ear t h  ponds ( l i n e d )
Sea cages 
Concrete  raceways 
F i b r e g l a s s  t anks
Requ i rements
and,  b u i l d i n g s ,  wa t e r  s u p p l y ,  v e h i c l e s )  
g r a v i t y - f e d  wa t e r  
pumped wa t e r
(1976)
Â 1 ,000 
8 , 2 0 0







1 - ihid. p, 17,
5 5
TOTAL CAPITAL COSTS^
Ho l d i ng  F a c i l i t y  ________________ ( 1 ) ______________ ( i i )
1) Ear t h  ponds ( u n l i n e d )  £ 21,700 ^  36,200
2) Ear t h  ponds ( l i n e d )  24,600 39,100
3) Sea cages 27,700
4) Raceways 32,200 46,700
5) F i b r e g l a s s  t anks  49,700 64,200
i )  g r a v i t y - f e d  wa t e r  i i )  pumped wa t e r
The c o s t  o f  c o n s t r u c t i o n  and c o n s t r u c t i o n  m a t e r i a l s
■ 2 has i nc r eased  s i nce  1976 as f o l l o w s :
1975 -  100.0 1978 = 1 5 8 . 0
1976  = 1 2 2 . 4  1979 (March)  = 170.71977 = 145.9
The r e v i s e d  c a p i t a l  c os t  f i g u r e s  f o r  1979 would be 
as f o i l o w s  :
1 - Ibid. p. 17.




Hat chery  
E a r l y - r e a r i n g  
On-growing f a c i l i t i e s :
1) Ear t h  ponds ( u n l i n e d )
2) Ear t h  ponds ( l i n e d )
3) Sea cages
4) Raceways
5) F i b r e g l a s s  t anks  
Combined r e q u i r e m e n t s :
i )  g r a v i t y - f e d  wa t e r
i i )  pumped wa t e r
(1979)  










Ho l d i ng  F a c i l i t y (1) ( i i )
1) Ear t h  ponds ( u n l i n e d )  £ 30,300 50 ,500
2) Ear t h  ponds ( l i n e d ) 34,300 54,500
3) Sea cages 38,600 -
4) Raceways 44,900 65,100
5) F i b r e g l a s s  t anks 69,300 89,500
i )  g r a v i t y - f e d  wa t e r i i )  pumped wa t e r
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1i )  Ope r a t i ng  Costs
Oper a t i ng  cos t s  are d i v i d e d  i n t o  two t y p e s - - f i x e d  
o p e r a t i n g  cos t s  and v a r i a b l e  o p e r a t i n g  c o s t s .  Aga i n ,  t hese 
cos t s  are c a l c u l a t e d  f o r  a f arm produc i ng  50 t ons o f  t r o u t  
per  y e a r .  Loch Levan ' s  r equ i r emen t s  are a p p r o x i m a t e l y  one-  
t e n t h  o f  t h i s  amount .  Th i s  p o i n t  w i l l  be expanded upon
l a t e r  i n  t h i s  s e c t i o n .  The f i x e d  o p e r a t i n g  cos t s  (50 t ons )  
f o r  1979 ( a d j u s t e d  f rom V a r l e y ' s  1976 f i g u r e s )  are as 
f o l 1ows:
FIXED OPERATING COSTS
Rent,
. 2 Adminis- Rates, Main-
Depreciation In te re s t tra t io n  Insurance tenance
( i )  ( i i )  ( i )  ( i i )
1 - 2340 4513 4545 7575 3600 2900 1400
2 - 2628 4710 5145 8175 3600 2900 700
3 - 3680 5790 - 3600 2900 1100
4 - 3158 5242 6735 9765 3600 2900 600
5 - 4378 6462 10395 13425 3600 2900 400
1 - Calculated on a s tra ig h t- l in e  basis.
2 - In te re s t is  assumed to be 15 percent per year.
3 - IVhile the inclusion of both depreciation and interest expenses may beacceptable for accounting purposes, for the purposes of economic analysis such inclusion amounts to double-counting of the same cost. 























1400 . 2160 10800
1400 2160 10800
" D e c i s i o n s  on t he  t ype  o f  system to  be used should  be 
based ma i n l y  on c o n s i d e r a t i o n s  o f  t he  s i t e ,  t he  c a p i t a l  
a v a i l a b l e ,  and t h e  e x p e r i e n c e  o f  t he  o p e r a t o r " , ^  As a 
genera l  r u l e ,  t he  more c a p i t a l  i n t e n s i v e  f a c i l i t i e s  tend to 
have l ower  a s s o c i a t e d  r i s k  f a c t o r s  s i nc e  the success o f  the 
farm depends on t he  q u a l i t y  o f  management and husbandry .
For purposes o f  compar i son ,  t he  t o t a l  c a p i t a l  and 
o p e r a t i n g  c os t s  o f  t he l e a s t  expens i ve  and t he  most  
expens i ve  systems w i l l  be c a l c u l a t e d .  These are the systems 
us i ng  1) u n l i n e d  e a r t h  ponds and 2) f i b r e g l a s s  t a n k s .
Aga i n ,  note  t h a t  t hese  cos t s  are f o r  a farm p r oduc i ng  50 
m e t r i c  t ons  o f  f i s h  per  y e a r .
1 - These costs are discussed la te r  in  th is  chapter.
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THE COSTS OF FISH FARMING
I ) Capi  t a l  Cost
1 ) Ear t h  ponds ( u n l i n e d )  
g r a v i t y “ fed wa t e r
i i )  Fi  b r eg l a s s  t anks  
pumped wa t e r
2) Fi xed Ope r a t i ng  Costs
i )  Ear th  ponds ( u n l i n e d )  
g r a v i t y - f e d  wa t e r
i i ) F i b r e g l a s s  t anks  
pumped wa t e r
3) V a r i a b l e  Ope r a t i ng  Costs
i ) Ear t h  ponds ( u n l i n e d )  
g r a v i t y - f e d  wa t e r
i  i ) Fi b r e g l a s s  t anks  
pumped wa t e r
30,300
89.500
1 4 , 8 7 5 / y r
2 6 , 7 8 7 / y r
4 2 , 5 6 0 / y r  
4 5 , 9 0 0 / y r
Lou i se  Va r l e y  notes t h a t  t he " c a p i t a l  cos t s  o f  a f i v e  
tonne per  annum farm (10,000 f i s h  at  500g or  17.6 oz.  per  
f i s h )  are n o r m a l l y  much more than 10 pe r cen t  o f  t he cos t s  o f  
a 50 t onne per  annum f a r m,  as t h e r e  are s i g n i f i c a n t  
economies o f  s c a l e ,  p a r t i c u l a r l y  i n  b u i l d i n g s . " ^  As a 
rough e s t i m a t e ,  she a r gues ,  t he  c a p i t a l  cos t  o f  a 50 t pa 
f a rm.  " Op e r a t i n g  c os t s  are a l s o  a f f e c t e d  (by economies o f  
s c a l e )  but  t o  a l e s s e r  e x t e n t . "
Si nce Loch Leven ' s  r e qu i r e men t  are a p p r o x i m a t e l y  f i v e
1 - Source: Le tte r from R. Louise Varley. October 10, 1979.
6 0
t onnes per  y e a r ,  a r e v i s e d ,  se t  o f  cos t  f i g u r e s  may be 
c a l c u l a t e d .  C a p i t a l  cos t s  are assumed to be 20 p e r cen t  o f  
t hose f o r  a 50 t onne per  annum and o p e r a t i n g  cos t s  are 
assumed t o  be 15 p e r cen t  o f  t hose f o r  a 50 tonne farm.
LOCH LEVEN FISH FARM COSTS
1 ) C a p i t a l  Cost
i )  Ear t h  ponds ( u n l i n e d )  
g r a v i t y - f e d  wa t e r
i  i ) Fi  b r e g l a s s  t anks  
pumped wa t e r
2) Fi xed Ope r a t i ng  Costs
i )  Ear t h  ponds ( u n l i n e d )  
g r a v i t y - f e d  wa t e r
i i )  F i b r e g l a s s  t anks  
pumped wa t e r
3) V a r i a b l e  Op e r a t i ng  Costs
i ) Ear th ponds ( u n l i n e d )  
g r a v i t y - f e d  wa t e r
i i )  F i b r e g l a s s  t anks  
pumped wa t e r
6 , 0 6 0
17,900
2 . 2 3 1 / y r
4 , 0 1 8 / y r
6 , 3 8 4 / y r  
6 , 8 8 5 / y r
The p r esen t  va l ue  o f  t hese c o s t s ,  as we l l  as t he 
p r e s e n t  va l ue  o f  t he c o s t  o f  n e t t i n g  p i ke  may now be
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c a l c u l a t e d  us i ng  t he  f o r mu l a
n
PV = Zt = l  T T iü l t
where t  = t i me
s = t he  annual  payment to be d i scoun t ed  
r  = t he  r a t e  o f  d i s c o u n t  
n = t he expected l i f e  o f  the p r o j e c t
Since Va r l ey  used a r a t e  o f  i n t e r e s t  o f  15 pe r c en t  
i n  her  c a l c u l a t i o n s ,  and s i nce  i n t e r e s t  r a t e s  co n t i n u e  to 
be h i gh  w o r l d w i d e ,  a d i s c o u n t  r a t e  o f  15 pe r cen t  w i l l  be 
used i n  t h i s  s t u dy .  T h e r e f o r e ,  r  = 15 p e r c e n t .
The maximum expected l i f e  o f  t he f i s h  farms may be 
c a l c u l a t e d  us i ng  V a r l e y ' s  f i g u r e s .  The f o r mu l a  f o r  s t r a i g h t  
l i n e  dep r ec i  a t i  on i s
D = L lf
n
where D = t he annual  amount o f  d e p r e c i a t i o n
C = t he c a p i t a l  c os t  o f  t he i t em
R = t he r e s i d u a l  va l ue  o f  t he i t em at  t he end
o f  i t s  expect ed l i f e
n = t he  expected l i f e
To c a l c u l a t e  t he  maximum l i f e  o f  the system us i ng 
u n l i n e d  e a r t h  ponds and g r a v i t y - f e d  w a t e r ,  assume R = 0.
The expected l i f e  o f  t h i s  system (n)  i s  t h e r e f o r e  12,47 
y e a r s .  For t he system o f  f i b r e g l a s s  t anks us i ng  pumped
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w a t e r ,  t he maximum expected l i f e  i s  13.85 y e a r s .
Since Loch Leven would not  be s e l l i n g  any o f  t he f i s h  
produced on the farm c o m m e r c i a l l y ,  the s e l l i n g  and t r a n s p o r t  
component  o f  t he v a r i a b l e  o p e r a t i n g  cos t s  (equal  t o  330 
f o r  both systems)  may be e l i m i n a t e d .
The p r esen t  va l ue  o f  a l l  cos t s  ( i n c l u d i n g  t hose 
a s s o c i a t e d  w i t h  the n e t t i n g  o f  p i k e )  i f  t he e a r t h  pond 
system was used i s  equal  t o
12.47
11165 6117.50 = ^  67 ,523
t  = 1 ( 1 . 1 5 ) t
I f  t he more expens i ve  f i b r e g l a s s  t ank  system was 
used,  t he  p r e s e n t  va l ue  o f  cos t s  would be equal  to
13.85
Z 1 3453 + 17957.50 = /  94 ,700
t  = 1 ( 1 . 1 5 ) *
These p r esen t  v a l u e  e s t i ma t e s  w i l l  be compared to 
b e n e f i t  e s t i ma t e s  i n  o r d e r  t o  a r r i v e  a t  a b e n e f i t - c o s t  
r a t i  0 .
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CHAPTER I I I  
THE CALCULATION OF PRIMARY BENEFITS
The f o l l o w i n g  c h a p t e r  w i l l  deal  w i t h  t he e s t i m a t i o n  
o f  t he  p r i ma r y  b e n e f i t s  accrued t o  users o f  Loch Leven i n  
1978.  For  reasons t h a t  w i l l  be made c l e a r  l a t e r ,  a 
c o n s i d e r a b l e  p o r t i o n  o f  t h i s  c h a p t e r  has been a l l o c a t e d  to 
t he  d i s c u s s i o n  o f  t he Clawson approach t o  t he c a l c u l a t i o n  
o f  b e n e f i t s ,  a l t h ou g h  e s t i m a t e s  based on o t h e r  t e c h n i q ues  
w i l l  a l so  be p r esen t ed .
1. The A n g l e r s '  Surveys
In o r d e r  t o  app l y  some form o f  t he Clawson approach 
t o  t he c a l c u l a t i o n  o f  a n g l e r  b e n e f i t s  a t  Loch Leven,  t he 
amount t h a t  t he a n g l e r s  spent  t o  f i s h  the l och  had to be 
e s t a b l i s h e d .  Th i s  i s  done most  e f f e c t i v e l y  by way o f  t he  
d i r e c t  sur vey  approach i n  t h e i r  s t u d i e s ,  D.A.  Benson,  i n  
h i s  s t udy  o f  h u n t i n g  and f i s h i n g  i n  Canada surveyed hun t e r s  
and f i s he r men  i n  1951.  Pearse surveyed hun t e r s  o f  t he East  
Kootenay D i s t r i c t  o f  B r i t i s h  Columbia.  Rober t  Davi s  
surveyed users  o f  t he Maine Woods and Brown,  Singh and 
Ca s t l e  used the d i r e c t  approach t o c a l c u l a t e  t he  net  
economic va l ue  o f  t he Oregon salmon and s t e e l  head s p o r t  
f i s h e r y .  Surveys have a l s o  been used i n t he c a l c u l a t i o n  o f
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secondary  b e n e f i t s .  Two such s u r v ey s ,  t he Tays i de  Study and 
t he  1978 B r i t i s h  Open Study w i l l  be d i scussed  i n  Chapter  IV.
Brown,  Singh and Ca s t l e  drew t h e i r  su r vey  sample f rom 
f i s h i n g  l i c e n c e  a p p l i c a t i o n s  i n  Oregon.^ F i s h i n g  l i c e n c e  
i n f o r m a t i o n  was not  a v a i l a b l e  f o r  Loch Leven,  so ano t her  
approach had to be t aken .  Acco r d i ng  t o  Mrs.  F a l c o n e r ,  t he  
Manager o f  Loch Leven F i s h e r i e s ,  much o f  t he  a n g l i n g  a t  t he 
l och  i s  done t h rough  c l ubs  t h a t  had booked boats f o r  1979 
and the names and addresses o f  t he  s e c r e t a r i e s  o f  t w e n t y -  
f o u r  r e p r e s e n t a t i v e  c l ubs  i n  Sco t l and  and England were 
ob t a i n e d  and t he s e c r e t a r i e s  c o n t a c t e d .  They were sen t  t he 
q u e s t i o n n a i r e  and l e t t e r  t h a t  appear  i n  Appendi x  2 on 
March 10,  1979.
F o l l o w i n g  a l e t t e r  o f  r e m i n d e r ,  which a l s o  appears 
i n  Appendi x  2,  seventeen o f  t he t w e n t y - f o u r  s e c r e t a r i e s  
r e t u r n e d  t he  q u e s t i o n n a i r e  and o f  t h e s e ,  t h i r t e e n  expressed 
a w i l l i n g n e s s  t o  a s s i s t  w i t h  the a n g l e r  s u r vey .  The 
l o c a t i o n s  o f  t hese t h i r t e e n  c l ubs  are i n d i c a t e d  on the maps 
on t he  f o l l o w i n g  two pages.  The qu es t i o ns  f r o m,  and 
responses t o  t he  s e c r e t a r i e s '  su r vey  w i l l  now be d i s cuss ed .
Ques t i on  one s i mp l y  asked whether  the s e c r e t a r i e s  
wi shed to a s s i s t  i n  t he r e s e a r c h .  Ques t i on  two was an 
a t t e mp t  t o  e s t a b l i s h  how many a n g l e r s  s t ayed o v e r n i g h t  a t
1 - Brown, Singh and Cast le.  An Economic Evaluation of the Oregon 
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THE LOCATIONIQE THE ELEVEN SCOTTISH CLUBS SURVEYED
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Loch Leven.  As t he  compl eted surveys were r e t u r n e d ,  i t  
became e v i d e n t  t h a t  ve r y  few a ng l e r s  d i d  i n f a c t  s tay  
o v e r n i g h t  i n  t he K i n r oss  a r ea .  Th i s  proved t o  be 
s i g n i f i c a n t  s i nce  t he amount spent  by day v i s i t o r s  was 
c o n s i d e r a b l y  l ess  than t he  amount spent  by o v e r n i g h t  
v i s i t o r s .  The t h i r d  and f o u r t h  qu e s t i o n s  were asked i n  
o r d e r  t o  d i s c o v e r  what  t he an g l e r s  pai d f o r  i n d e p e n d e n t l y  
so t h a t  t he c o r r e c t  q u e s t i o n s  may be asked i n  t h e i r  su r veys .  
I t  was found t h a t  any f ee  paid t o  t he  c l ub  covered boat  h i r e  
expenses.  Other  i t ems such as t r a n s p o r t a t i o n ,  l o d g i n g  
where a p p l i c a b l e ) ,  meals and equipment  were pa i d  f o r  by the 
a n g l e r .
Ques t i on  f i v e  asked the s e c r e t a r i e s  how t hey  would 
l i k e  t he a n g l e r s '  surveys  d i s t r i b u t e d .  Eleven o f  the 
t h i r t e e n  s e c r e t a r i e s  dec i ded t o  d i s t r i b u t e  the 
q u e s t i o n n a i r e s  t hemsel ves  w h i l e  two p r ov i ded  names and 
addresses .  I t  i s  b e l i e v e d  t h a t  t he c l u b s '  r esponse would 
not  have been as good as i t  was i f  t h i s  cho i ce  had not  been 
g i v e n .  C e r t a i n l y ,  by d i s t r i b u t i n g  the q u e s t i o n n a i r e s  
t hemse l ves ,  t he  s e c r e t a r i e s  were r e q u i r e d  t o  do more wor k ,  
however t he  anonymi t y  o f  t he members was assured .  A l s o ,  
a s s o c i a t i o n s  do not  u s u a l l y  l i k e  t o  c i r c u l a t e  t he names and 
addresses o f  t h e i r  members f o r  f e a r  o f  ha r r assment .
The number o f  sur veys  sen t  t o  each c l ub  was equal  t o 
t he  number o f  boats  booked by t h a t  c l ub  f o r  t he  1979 season,
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up to a maximum o f  f i f t y .
The f i n a l  q u e s t i o n  was an a t t emp t  t o  i nduce  t he  
v a r i o u s  s e c r e t a r i e s  t o  r espond.  Si nce a n g l e r s  are concerned 
about  the s t a t e  o f  Loch Leven,  i t  was f e l t  t h a t  i f  t hey  
cou l d  see t he  r e s u l t s  o f  t h e i r  c o n t r i b u t i o n ,  t hey  mi gh t  be 
more c o o p e r a t i v e .  Th i s  approach seems t o  have been 
succes s f u l  s i n c e  a l l  t h i r t e e n  o f  t he s e c r e t a r i e s  r e p l i e d  t o  
q u e s t i o n  s i x  i n  t he  a f f i r m a t i v e .
A f t e r  a l l  t he  s e c r e t a r i e s '  surveys had been r e c e i v e d  
and the responses a n a l y s e d ,  t he a n g l e r s '  su r veys  were drawn 
up. Both t he q u e s t i o n n a i r e s  f o r  day and o v e r n i g h t  v i s i t o r s  
t o  Loch Leven may be found i n  Appendi x 2. A t o t a l  o f  210 
o f  t hese surveys were ma i l ed  and 114 or  54.3% were r e t u r n e d .  
Th i s  r e l a t i v e l y  low response may be ex p l a i n e d  i n  two ways.  
Si nce mai l  surveys  i n v o l v e  no personal  i n t e r v i e w e r /  
r espondent  c o n t a c t ,  t h e r e  i s  l ess  chance o f  a r e p l y .  A l s o ,  
no l e t t e r s  o f  r emi nder  were ma i l ed  to the a n g l e r s  s i nc e  
t h e i r  names and addresses were not  known, and i t  was f e l t  
t h a t  t he s e c r e t a r i e s  o f  t he v a r i o u s  c l ubs  cou l d  not  be 
imposed upon t oo much.
The number o f  r espondent s  f rom each c l u b  appears
below.
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Number of  Ques- Number
Name of  Club t ionnai res Sent Retun
1) Ayr Angl ing Club 10 7
2) Aberdeen Corp. Transport  A.C. 9 63) Aberdour Angl ing Club 27 94) Blai rgowrie and Rattray A.C. 10 65) CISWO Angl ing Club - Cowdenbeath 25 106) Edinburgh Universi ty Angl ing Club 5 3
7) Edinburgh Trout Anglers 6 18) EMAC - Edinburgh 13 99) Sunday Post A.C. - Glasgow 13 610) Leukaemia Foundation A.C. - Ratho 6 511) West End Angl ing Club - Newcastle 8 512) Engl ish Internat ional  A.C. - Warks 28 1413) South of  Scotland E l ec t r i c i t y  Board
G1asgow 50 33
210 114
These a n g l e r s  accounted  f o r  926 o u t i n g s  whi ch 
r e p r es e n t e d  3.2% o f  t he t o t a l  o f  28,923 c a l c u l a t e d  below.
Quest i ons  one and two o f  t he a n g l e r s '  q u e s t i o n n a i r e s  
are s e l f - e x p l a n a t o r y .  Ques t i on  t h r e e  was asked i n  o r d e r  to 
e s t a b l i s h  t he t o t a l  number o f  o u t i n g s  made by a l l  a n g l e r s  
i n  1978.  The r e s u l t s  are t a b u l a t e d  below.
Total  Boats Hired 
T. ,in 1978
Average Number 
per Boat Total Out ing^
10,113 2.86 28,923
Quest i ons  f o u r  and seven are r e l a t e d .  The t o t a l  
amount, f rom q u e s t i o n  seven was m u l t i p l i e d  by t he percen t age 
recorded,  i n  q u e s t i o n  f o u r  t o  e s t i m a t e  t he amount  o f
1 - Source: Loch Leven Fisher ies.
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equipment  expense f o r  1978 t h a t  should be a l l o c a t e d  t o  Loch 
Leven.  I t  must  be assumed t h a t  t he t o t a l  amount  spent  by 
a l l  ang l e r s  i s  t he same every  y e a r .  In o t h e r  words ,  i t  i s  
assumed t h a t  t h e  spending p a t t e r n  e s t a b l i s h e d  t h rough the 
survey  i s  r e p r e s e n t a t i v e  o f  t he  annual  spending p a t t e r n s  o f  
a l l  a n g l e r s  every  y e a r .  I n d i v i d u a l  e x p e n d i t u r e s  per  o u t i n g  
ranged f rom ^ 0  t o  ^ 8 . 6 0  i n 1 978.  The average was ^  1 . 61 .
Through q u e s t i o n  f i v e ,  i t  was e s t a b l i s h e d  t h a t  most  
a n g l e r s  t r a v e l l e d  t o  Loch Leven by au t omob i l e  i n  1978.
Only seven pe r cen t  o f  t he 926 sample o u t i n g s  were accounted 
f o r  by ang l e r s  us i ng  a form o f  t r a n s p o r t a t i o n  o t h e r  t han 
the a u t o mo b i l e .  Au t omob i l e  cos t s  were c a l c u l a t e d  a t  
10 pence per  m i l e  and i n d i v i d u a l  cos t s  were based on t he 
number o f  passengers per  v e h i c l e .  The average number per  
ca r  was c a l c u l a t e d  a t  2 . 33 .
Quest i on s i x  was p r ob a b l y  the most d i f f i c u l t  f o r  t he 
a n g l e r s  t o  answer s i nce  most  would not  remember t he exac t  
amounts spent  on f ood and beverage.  The a n g l e r s  r ec e i v ed  
t h e i r  q u e s t i o n n a i r e s  seven t o  t we l v e  months a f t e r  t h e i r  
l a s t  v i s i t s  t o  Loch Leven and cannot  be expected t o  r e c a l l  
exac t  amounts a f t e r  t h a t  l e n g t h  o f  t i me.  However ,  t he 
range o f  food and beverage expenses recorded i n t he 
q u e s t i o n n a i r e s  was not  ve r y  w i de ,  so i t  may be assumed t h a t  
t he  q u e s t i o n  was answered r easonab l e  a c c u r a t e l y .  The 
average amount spent  by day v i s i t o r s  was ^  1.87 per  o u t i n g .
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and by o v e r n i g h t  v i s i t o r s ,  7.09 per o u t i n g .
Ov e r n i gh t  v i s i t o r s  were asked how much t hey  spent  f o r  
l o d g i n g  per  n i g h t  a t  Loch Leven ( q u e s t i o n  e i g h t ) .  The a v e r ­
age amount per  n i g h t  i n  1978 was 'Â 9 . 32 .  A l l  o v e r n i g h t  
v i s i t o r s  surveyed s t ayed i n a h o t e l .
A l l  a n g l e r s  were asked t o  l i s t  any a d d i t i o n a l  expenses 
i n c u r r e d  d u r i n g  t h e i r . 1978 t r i p ( s )  t o  Loch Leven.  Most l e f t  
t h i s  s e c t i o n  b l ank .  Those who d i d  compl ete i t  l i s t e d  i t ems 
such as b r i d g e  t o l l s ,  f ood and l o d g i n g  expenses f o r  t h e i r  
w i v e s ,  and o t h e r  equipment  expenses not  l i s t e d  i n  t h e i r  
r esponses to q u e s t i o n  seven.
F i n a l l y ,  t he a n g l e r s  were asked to i n d i c a t e  on a map 
the name and l o c a t i o n  o f  t he  town i n which t hey  l i v e d .  Th i s  
f a c i l i t a t e d  t he  c a l c u l a t i o n  o f  t r a n s p o r t a t i o n  expenses t o  and 
f rom Loch Leven.  I t  was assumed t h a t  ang l e r s  used t he f a s t ­
es t  and most  d i r e c t  r o u t e  f rom t h e i r  homes t o  t he l o c h ,  and 
t he  c a l c u l a t i o n  o f  t r a v e l  cos t s  was made as f o l l o w s :
E = 2D ( . 1 0 )
N
where:  E = t r a v e l  cos t s
D = t he  d i s t a n c e  f rom t he a n g l e r ' s  home town 
to  Loch Leven
N = t he  number o f  passengers per  a u t o mo b i l e .
The Hon. S e c r e t a r y  o f  t he S c o t t i s h  Na t i o n a l  An g l i n g  
Clubs A s s o c i a t i o n  noted t h a t  a n g l e r s  come f rom a l l  over  t he
72
wor l d  t o  f i s h  a t  Loch Leven.^  Since accu r a t e  expense data 
was not  a v a i l a b l e  f o r  t hese spor t smen,  i t  was dec i ded t o  ex ­
c l ude  them f rom t he b e n e f i t  c a l c u l a t i o n s .  A t r i p  t o Loch 
Leven may account  f o r  o n l y  a p o r t i o n  ( a l b e i t  a l a r g e  p o r t i o n  
f o r  d e d i c a t e d  a n g l e r s )  o f  a Canadian,  Amer i can o r  A u s t r a l - ,  
i a n ' s  t i me  i n  B r i t a i n .  I t  i s  d i f f i c u l t  t o e s t a b l i s h  whi ch 
t r a v e l ,  c l o t h i n g  and o t h e r  expenses should  be a l l o c a t e d  t o  
t he t i me  spent  at  Loch Leven.  To i n c l u d e  a l 1 expenses would 
c e r t a i n l y  r e s u l t  i n  an ext reme d i s t o r t i o n  o f  t he  c a l c u l a ­
t i o n s .  For t h i s  r eason ,  t he b e n e f i t s  o f  Loch Leven to 
S c o t t i s h  a n g l e r s  o n l y  w i l l  be c a l c u l a t e d .
A p p r o x i m a t e l y  f i v e  p e r c e n t  o f  a l l  o u t i n g s  a t  Loch 
Leven were made by n o n - S c o t t i s h  an g l e r s  i n  1978.  In o t h e r  
words ,  S c o t t i s h  a n g l e r s  accounted f o r  27,477 o u t i n g s .  The 
T u r f h i l l s  T o u r i s t  Cent re  a t  K i n r oss  e s t i ma t e s  t h a t  o n l y  one 
p e r c e n t ,  or  275 o u t i n g s ,  were accounted f o r  by a n g l e r s  who 
s t ayed o v e r n i g h t  a t  or  near  K i n r o s s .  T h e r e f o r e ,  t he  t o t a l  
number o f  o u t i n g s  by S c o t t i s h  an g l e r s  a t  Loch Leven i n  1978 
may be broken down as f o l l o w s :
Out i ngs  by Day V i s i t o r s  Ou t i ngs  by Ov e r n i g h t  V i s i t o r s  To t a l  
27,202 275 27,477
I t  shou ld  be noted t h a t  ac cu r a t e  i n f o r m a t i o n  about  t he 
d i s t a n c e  t r a v e l l e d  by a n g l e r s  a c c ou n t i ng  f o r  14,099 or  51.3%
1 - Source: Let ter  received from A.S. Ni co l l ,  Hon. Secretary of  The
Scot t ish National Angl ing Clubs Associat ion.  Apr i l  18, 1979.
2 - Source: Let ter  received from A.F. Chr i st i e,  Managing Director- of
The Tur f h i l l s  Tour i st  Centre. Apr i l  23, 1979.
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o f  t he  27,477 o u t i n g s  was a v a i l a b l e . ^  T r a n s p o r t a t i o n  cos t s  
f o r  t hese a n g l e r s  cou l d  be c a l c u l a t e d .  I n f o r m a t i o n  on o t h e r  
expenses ( f o o d ,  equ i pment ,  l o d g i n g  e t c . )  was ga t hered  f rom 
the su r vey .
2. The Clawson Method A p p l i e d  t o  Loch Leven
The f i r s t  s t ep  t aken t owards the a p p l i c a t i o n  o f  t he  
Clawson method i s  t o  d i v i d e  t he area under  s t udy  i n t o  d i s ­
t ance zones as H o t e l l i n g  sugges t ed .  On t he f o l l o w i n g  page,  
a map showing t he d i v i s i o n  o f  Sco t l and  i n t o  n i ne  such zones 
i s  p r e s e n t e d .  The co mp o s i t i o n  o f  each zone i s  as f o l l ows* .  
Zone Number A r e a ( s )  o f  Sco t l and  Represented
1 K i n r os s  and Clackmannan
2 F i f e
3 Tays i de  Region
4 Cen t r a l  Region ( excep t  Clackmannan)
5 L o t h i a n  Region,  Tweeddale,  E t t r i c k  and 
Lauder da l e  and B e r w i c k s h i r e .
6 Glasgow,  Cl ydebank ,  Bearsden,  M i l n g a -  
v i e ,  S t r a t h k e l v i n , Cumbernauld and 
K i l s y t h ,  Monklands,  M o t h e r w e l l ,  
Hami l t on  and Lanark
7 East  K i l b r i d e ,  Eastwood,  Cumnock and 
Boon V a l l e y ,  Kyle and C a r r i c k ,  
Cunninghame,  K i l ma r n o c k ,  Renf rew,  
I n v e r c l y d e ,  Dumbar ton,  A r g y l l  and Bute
8 Dumf r i es  and Gal l oway Region and 
Roxburgh
9 Aberdeen,  K i nc a r d i n e  and Dees i de.
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The number o f  boats h i r e d  f rom each zone was then 
c a l c u l a t e d  us i ng  t he  book i ng l i s t s  ob t a i ned  t h rough Loch 
Leven F i s h e r i e s ,  and t he  t o t a l  number o f  o u t i n g s  f o r  each 
zone was e s t i m a t e d .  The sample r e p r e s e n t s  51.3% o f  t he 
t o t a l  number o f  S c o t t i s h  boats h i r e d  i n  1978.  The t a b l e  












































C r u c i a l  t o  the.  Clawson method i s  t he c a l c u l a t i o n  o f  
t he number o f  v i s i t s  p e r - u n i t  o f  p o p u l a t i o n .  In t h i s  s t u d y ,  
t he  number o f  o u t i n g s  ( s e pa r a t e  i n d i v i d u a l  e x c u r s i o n s  on t o  
Loch Leven)  w i l l  be c a l c u l a t e d  per  1,000 p o p u l a t i o n  i n  each 
zone.  The r e s u l t s  o f  t hese  c a l c u l a t i o n s  appear  on the 
f o l l o w i n g  page.
1 - Based on 2.86 anglers per boat.
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THE NUMBER OF OUTINGS PER 1000 POPULATION FROM EACH DISTANCE ZONE
Outings perNumber Population Outings 1000 Population
1 52,522 3,060 58.262 327,131 9,246 28.263 391,183 4,931 12.614 216,928 1,487 6.855 808,700 5,603 6.936 1,629,202 1,733 1.067 946,312 1,204 1 .278 178,587 44 .259 245,163 169 .69
4,795,728 27,477
In o r de r  t o  e s t i m a t e  t r a n s p o r t a t i o n  c o s t s ,  t he 
average d i s t a n c e  t r a v e l l e d  f rom each zone to Loch Leven must  
be measured.  The f o l l o w i n g  per  zone c a l c u l a t i o n s  r e p r e s e n t  
a we i gh t ed  average f rom each town w i t h i n  t he z o n e . The 
towns are t hose f rom whi ch boats were h i r e d  i n  1979.  As 
i n d i c a t e d  e a r l i e r  i n  t h i s  c h a p t e r ,  t r a n s p o r t a t i o n  cos t s  were 
c a l c u l a t e d  a t  10 pence per  m i l e .
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TRANSPORTATION -COSTS FOR A RETURN TRIP TO LOCH LEVEN 





















D* ^  27.61
D* and T* are weighted averages.
Transportation 











I t  i s  now p o s s i b l e  to e s t i ma t e  the gross  e x p e n d i t u r e s  
o f  Loch Leven a n g l e r s  i n  1978,  These e x p e n d i t u r e s  are 
i t e m i z e d  below f o r  both day and o v e r n i g h t  v i s i t o r s  and a 
we i gh t ed  average f o r  a l l  v i s i t o r s  i s  then c a l c u l a t e d .  These 
e s t i ma t e s  do not  r e p r e s e n t  t he net  economic v a l u e  o f  t he 
r e s o u r c e . They do form the bas i s  f o r  t he c a l c u l a t i o n  o f  t he  
net  economic v a l u e .  They a l so  i n d i c a t e  t he magn i t ude o f  t he  
economic a c t i v i t y  genera t ed  by Loch Leven and,  as w i l l  be 
seen i n  Chapter  IV,  t he  c a l c u l a t i o n  o f  secondary  b e n e f i t s  
accrued i s  based on gross  e x p e n d i t u r e  da t a .
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GROSS EXPENDITURES BY DAY VISITORS TO LOCH LEVEN 
(average per  o u t i n g )
I tem
Boat  H i r e  
Food and Beverage 
Equipment  ( a l l  a n g l i n g )  
Other  Expenses






GROSS EXPENDITURES BY OVERNIGHT VISITORS TO LOCH LEVEN
( average per  o u t i n g )
I tem S' '" *
Boat  H i r e  
Food and Beverage 
Equipment  ( a l l  a n g l i n g )  
Lodging
Ot her  Expenses






The we i gh t ed  average per  o u t i n g  e x p e n d i t u r e  by a l l  
Loch Leven a n g l e r s  (day and o v e r n i g h t  v i s i t o r s )  was ^  6.67 
i n  1978.  Add t o  t h i s  an average t r a n s p o r t a t i o n  c o s t  o f  
2 . 3 7 ,  and t he average Loch Leven a n g l e r  can be d e s c r i b e d .  
He t r a v e l l e d  27.61 m i l e s  t o  f i s h  a t  Loch Leven and spent  
7 ^ 9 , 0 4  per  o u t i n g  to do so.
To t a l  e x p e n d i t u r e s  by S c o t t i s h  ang l e r s  f o r  1978 are 
c a l c u l a t e d  as f o l l ows . :
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TOTAL GROSS EXPENDITURES
Average Expen- Tota l ?
d i t u r e  per  Out i ng  To t a l  Out i ngs  Expend i t u r es
/ 9 . 0 4  27 .477 £  248,392
S c o t t i s h  a n g l e r s  spent  an es t i ma t ed  t o t a l  o f
248,000 t o  f i s h  a t  Loch Leven i n  1978.
Given t he we i gh t ed  “ base c o s t "  (average cos t  per  
o u t i n g  l ess  t r a n s p o r t a t i o n  c o s t ) ,  t he t o t a l  average co s t  per  
zone may be e s t i ma t e d .
AVERAGE COST PER OUTING PER ZONE 
Weighted Ave r -
Zone age Base Cost  T r a n s p o r t a -  To t a l  Cost
Number per  Out i ng  t i o n  Cost  prw' Out i ng
1 6.67 .99 7 . 66
2 6.67 1.47 8 .14
3 6.67 2.39 9.06
4 6.67 2.70 9.37
5 6.67 2.82 9.49
6 6.67 4.50 11.17
7 6.67 6.24 12.91
8 6.67 6.35 13.02
9 6.67 8.41 15.08
I t  should  be noted t h a t  t he  base cos t  i s  t he  same 
f o r  every  zone.  I t  i s  assumed t h a t  d i s t a n c e  does not  a f f e c t  
c o s t s ,  except  t hose f o r  t r a n s p o r t a t i o n .
Clawson ' s  method i n v o l v e s  a n a l y s i s  o f  t he 
r e l a t i o n s h i p  between v i s i t s  ( o r  o u t i n g s )  per  u n i t  o f  
p o p u l a t i o n  and co s t  per  v i s i t  ( o r  o u t i n g ) .  As expec t ed ,  
t h e r e  i s  a s t r o n g  n e g a t i v e  c o r r e l a t i o n  between t hese two
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v a r i a b l e s  i n  t h i s  case-~equa l  t o - . 7 1 .  The p a t t e r n  o f  t h i s  
r e l a t i o n s h i p  i s  c l e a r l y  v i s i b l e  i n  the t a b l e  bel ow.
COST PER OUTING AND OUTINGS PER 1000 
POPULATION FOR EACH DISTRICT ZONE
Zone Out i ngs  per










Th i s  h i gh n e g a t i v e  c o r r e l a t i o n  i s  not  s u r p r i s i n g  
c o n s i d e r i n g  t h a t  on aver age ,  more than o n e - q u a r t e r  o f  t he  
a n g l e r s '  t o t a l  per  o u t i n g  co s t  i s  accounted f o r  by 
t r a n s p o r t a t i o n  e x p e n d i t u r e s .
Cost  per  o u t i n g  has been p l o t t e d  a g a i n s t  o u t i n g s  per
1000 p o p u l a t i o n  i n  F i gu r e  I I I  - 1. As ment i oned i n
Chapt er  I ,  Sec t i on  2,  t h e r e  are  f a c t o r s  o t h e r  t han cos t
whi ch may a f f e c t  demand. These w i l l  be d i scussed  i n  Se c t i o n  
3 o f  t h i s  c h a p t e r .
Clawson ' s  p r ocedur e  may be used t o  e s t i m a t e  the 
number o f  o u t i n g s  per  zone g i ven  assumed i n c r e as e s  i n c o s t  
f o r  each zone.  The new i n c r e a s e d  cos t s  were put  i n t o  the 
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Figure III - 1. The Relationship Between Cost per Outing and The Number of Outings per 1000 Population 




V = 2.34 - InC
.0095
where:  v = - V
V = 12.91 ( unwe i gh t ed)
V^  = o u t i n g s  per  1 000 p o p u l a t i o n  f o r  each 
i ^ ^  zone
InC = t he n a t u r a l  l o g .  o f  t he n e w c o s t ( s )
The f o l l o w i n g  r e s u l t s  were o b t a i n e d :
PROJECTED NUMBER OF OUTINGS TAKEN BY THE NINE DISTANCE ZONES 
WITH ASSUMED INCREASES IN COST PER OUTING
Assumed I nc r eases  i n  Cost  per  Out i ng
Zone
Number 1 2 3 4
1 ■ z 1 ,694 ^  1,090 i. 525 / 32
2 8,697 5,260 2,013
3 6,290 2,407 -
4 2,821 726 - -
5 9,695 1 ,961 - -
6 - -





29,197 i  n  ,444 £  2 ,538 i. 32
The curve i n F i gur e  I I I  - 2 cor responds t o  Clawson' s
d e r i v e d demand f o r v i s i t s  t o Na t i o n a l  Parks at v a r i  ous





































p o s s i b l e  g i ven  t hese cos t  i nc r eases  i s  as f o l l o w s :
Added Cost  P r o j e c t e d  Out i ngs  P r o j e c t e d  Revenue




These c a l c u l a t i o n s  r e p r e s e n t  the w i l l i n g n e s s  t o  pay
on t he  p a r t  o f  Loch Leven a n g l e r s .
Acco r d i ng  t o  t hese c a l c u l a t i o n s ,  t he maximum net
economic va l ue  o f  Loch Leven was about  k . 29,197 i n 1978.
Thi s  amount cou l d  be o b t a i n e d  by a p r i v a t e  owner i f  he 
charged an added f ee  o f  ^  1 per  o u t i n g .  I t  t hen r e p r e s e n t s  
t he  amount o f  f r e e  b e n e f i t s  accrued t o  users o f  Loch Leven.
I t  shou l d  be noted t h a t  o n l y  a smal l  i n c r e a s e  i n  
c o s t  would be p e r m i t t e d  by the an g l e r s  be f o r e  t hey  would 
s t op  coming to Loch Leven.  The Y i n t e r c e p t  o f  F i gu r e  
I I I  - 1 i s  a p p r o x i m a t e l y  11 . 85.  Given t he p a t t e r n  o f  
o u t i n g s  per  1000 p o p u l a t i o n  versus  the cos t  per  o u t i n g  (see 
page 80) t h i s  i s  no t  s u r p r i s i n g .  At  a cos t  o f  £  15,08 per  
o u t i n g ,  o n l y  .69 v i s i t s  per  1000 were r ec o r d e d .  A 97 
p e r c en t  i n c r e a s e  i n  c os t  ( f rom ^  7.66 t o  15 . 08)  r e s u l t e d  
i n  a 844.3 pe r c e n t  decrease i n  v i s i t s  - - f r om 58.26 to .69 per  
1000.  In o t h e r  wor ds ,  demand e l a s t i c i t y  i s  v e r y  h i gh .
Ag a i n ,  t hese b e n e f i t  c a l c u l a t i o n s  assume t h a t  c o s t  per  v i s i t
üb
i s  t he o n l y  f a c t o r  a f f e c t i n g  demand.
In o r d e r  t o  compare t he b e n e f i t s  t o  t he cos t s
c a l c u l a t e d  i n Chapter  I I ,  i t  i s  necessary  t o  c a l c u l a t e  the
Pr esent  Value o f  t he ^  29. 197.  Two c a l c u l a t i o n s  w i l l  be
made. The f i r s t  f o r  compar i son w i t h  the l e a s t  expens i ve
cos t  f i g u r e s ^  and t he  second f o r  compar i son w i t h  the
2highest cost figures.
12.47 29,197 .
1) PV -  : E --------------IT = /  1 60 ,579
t  = 1 (1 . 1 5 ) ^
(Costs = /  67 ,523)
13.86 29,1 97 y
2) PV = Ï    p = ^  1 56 ,555
t = 1
(Costs  = 94,700)
1 -
2 -
Cos Is are equal to the cost of netting pike plus the cost of 
constructing and maintaining the f is h  farm system o f unlined earth 
p..,nds and g rav ity - fed  water.
Costs are equal to the cost of netting pike plus the cost o f 
constructing and maintaining the f i sh  farm system o f fib reg lass 
tanks with pumped water.
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3. Ex tens i ons  t o  t he Clawson Method
In Chapter  I ,  K n e t s c h ' s proposed e x t e n s i o n s  t o  
Clawson ' s  model  were d i s c u s s e d .  I t  was K n e t s c h ' s f e e l i n g  
t h a t  t he  b e n e f i t s  o f  a r esou r ce  cannot  be p r o p e r l y  va l ued 
i f  c os t  i s  assumed t o  be the o n l y  f a c t o r  a f f e c t i n g  the 
v i s i t a t i o n  r a t e .  H i nes ,  i n  h i s  r e p l y  t o the T r i c e  and Wood 
a r t i c l e  a l so  c r i t i c i z e d  t hose who do not  i n c l u d e  f a c t o r s  
o t h e r  t han cos t  i n  t h e i r  c a l c u l a t i o n s .  He noted t h a t  " t he  
g r e a t  d i sadvan t age  t o  t he  " t r a v e l  c o s t "  i ndex i s  t h a t  i t  
ach i eves  s i m p l i c i t y  and m e a s u r a b i l i t y  at  t he  expense o f  
s i g n i f i c a n c e  and r e l e v a n c e " .
Knetsch suggested t h a t  i n s t e a d  o f
V = f ( c )
t h a t
V = f ( C , G , S , Y , T )
where:  V = v i s i t s  per  u n i t  o f  p o p u l a t i o n
G = some measure o f  conges t i on
S = s u b s t i t u t e  areas a v a i l a b l e  t o  the
r e c r e a t i o n i s t
Y = income
T = the o p p o r t u n i t y  c os t  o f  t i me
1 “ Lawrence G. Hines. "Measurement o f Recreation Benefits: A Reply"
Land Economics. XXXLV. 1958. p. 366.
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In o r d e r  t o  app l y  o t h e r  v a r i a b l e s  t o  t he  Clawson 
model ,  t he o r i g i n a l  f o r mu l a
may be extended to
Y =
Kn e t s ch ' s  cho i ce  o f  v a r i a b l e s  w i l l  now be d i scussed  
and,  where p o s s i b l e ,  a p p l i e d  to Loch Leven.
Income
Brown,  Singh and Ca s t l e  extended the Clawson model 
i n  t h e i r  s t udy  o f  t he salmon and s t e e l  head s p o r t  f i s h e r y  o f  
Oregon.  They d i v i d e d  t he f i v e  main d i s t a n c e  zones i n t o  
t h i r t y - f i v e  subzones based on income and d i s t a n c e .  The ne t  
economic va l ue  o f  t he  s p o r t  f i s h e r y  was c a l c u l a t e d  and i t  
was f ound to be h i g h e r  when income was i n c l u d e d  as a 
v a r i a b l e .  Even though i n c r ease s  i n  d a i l y  c o s t  were assumed 
as b e f o r e ,  i ncome d i d  no t  change.  The v i s i t a t i o n  r a t e  was 
t h e r e f o r e  no t  as s e n s i t i v e  t o  t he c os t  i n c r e a s e  and t he  
e f f e c t  o f  t he i n c r e a s e  was not  as g r e a t .
The same t e c h n i q u e  cou l d  have been a p p l i e d  t o  the 
Loch Leven s t udy  had the a n g l e r s  been asked t o  r evea l  t h e i r  
annual  i ncomes.  I t  was f e l t  t h a t  t he response t o  the 
q u e s t i o n n a i r e  would not  have been as good had income 
i n f o r m a t i o n  been r eques t ed  and t h e r e f o r e  i t  was not . .  Any 
net  economic va l ue  c a l c u l a t e d  w i l l  t h e r e f o r e  be an 
u n d e r e s t i ma t e  o f  t he r e a l  v a l ue .
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Congest i on
To i n c l u d e  a measure o f  conges t i on  i n  t h e  model would 
r e q u i r e  i n f o r m a t i o n ,  not  on l y  about  cong e s t i on  a t  Loch 
Leven,  bu t  a t  every  o t h e r  i n t e r v e n i n g  o p p o r t u n i t y  as w e l l .  
The response t o  t he a n g l e r  sur vey  was 54% and had the 
response t o  a sur vey  sen t  t o  managers o f  t he v a r i o u s  o t h e r  
r esour ces  been s i m i l a r ,  t he con g es t i o n  c a l c u l a t i o n s  would 
have been ve r y  i n a c c u r a t e .  A l s o ,  s i nce  t h e r e  are l i t e r a l l y  
t housands o f  a n g l i n g  r esou r ces  i n S c o t l a n d ,  i t  was f e l t  
t h a t  con g es t i o n  i s  not  a f a c t o r  which g r e a t l y  a f f e c t s  
demand.
One t e c h n i q u e  whi ch may be employed t o  measure 
cong e s t i o n  would be t o  ask r esou r ce  managers f o r  the 
per cen t age o f  a n g l e r s  t o  whom they  had t o  r e f u s e  admi ss i on  
because o f  o v e r c r o wd i n g .  These percentages cou l d  then be 
compared t o  a s i m i l a r  pe r cen t age f o r  Loch Leven i n  o r d e r  t o  
a r r i v e  a t  some co n g e s t i o n  compar i son.
S u b s t i t u t e  Areas and The O p p o r t u n i t y  Cost  o f  Ti me
The problem o f  s u b s t i t u t e  areas i s  not  as 
s t r a i g h t f o r w a r d  as i t  may i n i t i a l l y  appear .  Loch Leven i s  
a un i que r esou r ce  and,  a c c o r d i n g  t o  the Hon. S e c r e t a r y  o f  
t he  S c o t t i s h  Na t i o n a l  A n g l i n g  Clubs A s s o c i a t i o n ,  t h e r e  i s  
no o t h e r  r esou r c e  l i k e  i t  i n  Sc o t l a n d .  One may a r g u e , 
t h e r e f o r e ,  t h a t  t h e r e  e x i s t s  zero s u b s t i t u t i o n  f o r  Loch 
Leven.  On the o t h e r  hand,  S c o t t i s h  ang l e r s  do f i s h
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e l sewhere  and t he percen t age  o f  t h e i r  t o t a l  a n g l i n g  at  Loch 
Leven i s  n e g a t i v e l y  c o r r e l a t e d  ( - . 6 2 )  w i t h  the d i s t a n c e  
t h a t  t hey  must  t r a v e l  t o  Loch Leven.^ S u b s t i t u t i o n  i s  
t h e r e f o r e  a f a c t o r  whi ch must  be taken i n t o  account .
In o r de r  t o  c a l c u l a t e  t he e f f e c t  o f  t he  a v a i l a b i l i t y  
o f  s u b s t i t u t e  areas on t he demand f o r  Loch Leven,  i t  was 
necessary  t o  de t e r mi ne  t he  l o c a t i o n  o f  the s u b s t i t u t e  
a r eas .  Three c r i t e r i a  were e s t a b l i s h e d  f o r  t he d e f i n i t i o n  
o f  an i n t e r v e n i n g  o p p o r t u n i t y .
1) The r esou r ce  must  be a t r o u t  f i s h e r y .
2) I t  must  be an i n l a n d  r e sou r ce .
3) The r esou r ce  must  be l i s t e d  i n  t he p u b l i c a t i o n
Sco t l and  f o r  F i s h i n g . 2
A we i gh t ed  average d i s t a n c e  t o  the n e a r e s t  
i n t e r v e n i n g  o p p o r t u n i t y  f rom each town t h a t  h i r e d  a boat  
at  Loch Leven i n 1979 was c a l c u l a t e d  f o r  each d i s t a n c e  zone,  
and i t  was s u b t r a c t e d  f rom t he we i gh t ed  average d i s t a n c e  t o  
Loch Leven. For example,  t he we i gh t ed  average d i s t a n c e  t o  
Loch Leven f rom Zone 1 was 11.50 m i l e s .  The we i ghted 
average d i s t a n c e  to t he  n e a r e s t  s u b s t i t u t e  r esou r ce  was
8.84 m i l e s .  The d i f f e r e n c e  was 2.66 m i l e s .  Th i s  f i g u r e  was
1 - See Question 4 o f the angler surveys.
2 - Scottish Tourist Board. Scotland fo r  Fishing. Edinburgh, 1978.
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then i n c l u d e d  i n  the f o r mu l a
S* = . 20*
2.33
where:  S* ~ the c o s t  o f  t r a v e l l i n g  the added 
d i s t a n c e  to Loch Leven
D* = the d i f f e r e n c e  between the d i s t a n c e  t o  
Loch Leven and t he  d i s t a n c e  t o the 
n e a r e s t  i n t e r v e n i n g  o p p o r t u n i t y  ( 2 . 66  
f o r  Zone 1 )
2.33 ~ t he  average number o f  passengers per  
au t o mo b i l e  ( c a l c u l a t e d )  t h r ough  the 
a n g l e r  sur vey
The term S* may be d e f i n e d  as t he o p p o r t u n i t y  co s t  
t o  t he  a n g l e r  o f  choos i ng  Loch Leven i n s t e a d  o f  t he  n e a r e s t  
i n t e r v e n i n g  o p p o r t u n i t y  t o  h i s  home. In t h i s  way , both t he  
e f f e c t  o f  s u b s t i t u t e  areas and some measure o f  t he 
o p p o r t u n i t y  co s t  o f  t i me are i n c l u d e d  i n  the c a l c u l a t i o n s .  
I t  may be r e c a l l e d  f rom Chapter  I t h a t  Knetsch regarded t he  
o p p o r t u n i t y  co s t  o f  t i me  as e x t r e me l y  i m p o r t a n t .
C a l c u l a t i o n s  o f  D* and S* f o r  t he n i ne d i s t a n c e  





3 17.16 1 .47
4 16.93 1 .45






There are now two demand f a c t o r s  to be i nc l u d ed  in 
the c a l c u l a t i o n s .  The new f o r mu l a  i s :
V =  3 . 9 4 e “ ' "  - 7 6 s
where:  - V
V^  “  t he  v i s i t a t i o n  r a t e  per 100 p o p u l a t i o n
f o r  each i t j i  d i s t a n c e  zone
V “  12.91 (unwei ght ed average)
c -  cash cos t  o f  t r a v e l l i n g  t o  Loch Leven
s = the o p p o r t u n i t y  cos t  o f  choos ing Loch
Leven i n s t e a d  o f  t he n e a r e s t  
i n t e r v e n i n g  o p p o r t u n i t y .
As b e f o r e ,  i nc r eased  cash cos t s  are assumed,  and g i ven 
t hese i nc r eased  c o s t s ,  t he p r o j e c t e d  revenue may be 
c a l c u l a t e d .
Added P r o j e c t e d  P r o j e c t e d
Cost  Out i ngs  . Revenue
£  0 40,969 £  0
1 40,586 40,586
2 12,051 24,102
3 2 , 1 8 0  6 , 5 4 0
Aga i n ,  t hese va l ues  r e p r e s e n t  t he w i l l i n g n e s s  t o  pay 
on t he  p a r t  o f  t he a n g l e r s .
The net  economic v a l u e ,  or  va l ue  o f  f r e e  b e n e f i t s  
r e c e i v e d ,  i s  #  4 0 , 5 8 6 .  Th i s  i s  59% h i g h e r  t han the va l ue  
c a l c u l a t e d  when c os t  was t he o n l y  v a r i a b l e  a f f e c t i n g  demand. 
Th i s  new c a l c u l a t i o n  i s  s t i l l  c o n s e r v a t i v e  s i nce  o t h e r  
f a c t o r s ,  such as i ncome,  were not  i n c l u d e d .  The Present
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Value o f  /: 40 ,586 i s  c a l c u l a t e d  f o r  compar i son w i t h  t he two
c os t  f i g u r e s  found i n  Chapter  I I .
12.47 ,  /
1) Z 40,586 = jL 223 ,21 6 (Costs = 67 >523)t=i {i. isyt
13^85 = /  231,523 (Costs  -  94 , 700)
t = l  T T T T ^ t
4, The C a l c u l a t i o n  o f  Pr imary  B e n e f i t s  Using Other  
Techniques
For purposes o f  compar i son ,  severa l  o f  t h e  
t echn i ques  used t o  e v a l u a t e  user  b e n e f i t s  d i scussed  i n 
Chapter  I w i l l  now be a p p l i e d  to Loch Leven.  The purpose 
o f  t h i s  e x e r c i s e  i s  t o  demons t r a t e  how the use o f  d i f f e r e n t  
methods may y i e l d  v a s t l y  d i f f e r e n t  amounts.
The Market  Value Approach
In 1978,  13,336 t r o u t  were caught  be a n g l e r s  a t  Loch 
Leven and t he t o t a l  we i g h t  o f  t hese t r o u t  was 15,292 l b s .
14 oz.^  The r e t a i l  va l ue  o f  t r o u t  i s  a p p r o x i m a t e l y  ^ ^ 1 . 1 0  
per  pound,  so t he t o t a l  market  va l ue  o f  t he Loch Leven 
ca t ch  was 16,800 i n  1978.  Loch Leven a n g l e r s  spent  more 
than X  248,000 i n  p u r s u i t  o f  16,800 wor t h  o f  f i s h  o r ,  i n  
o t h e r  words ,  each f i s h  c o s t  i t s  c a p t o r  a l mos t  ^  20 . 00 .  I f  
we assume t h a t  c a t c h i n g  f i s h  i s  t he p r i mar y  o b j e c t i v e  (as 
we must  i f  we are t o  accep t  the market  va l ue  t e c h n i q u e ) ,
1 - Source: Loch Leven Fisheries
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t hen we see t h a t  Loch Leven ang l e r s  employ an i n e f f i c i e n t  
method o f  p r o c u r i n g  t h e i r  t r o u t .
The Ex p e n d i t u r e  Approach
Using t h i s  t e c h n i q u e ,  a n g l e r  b e n e f i t s  were equal  t o 
/t* 248,000 i n  1 978. Aga i n ,  i t  must  be noted t h a t  gross 
e x p e n d i t u r e s  are no t  a measure o f  r e c r e a t i o n  b e n e f i t s ,  but  
a measure o f  the c os t  o f  a baske t  o f  complementary goods 
t h a t  are necessary  t o  en j oy  t he r e c r e a t i o n  e x p e r i e nc e .
The Pearse Approach
A v a r i a t i o n  o f  t he Pearse approach may be a p p l i e d  t o  
Loch Leven where i n  a n g l e r s  are d i v i d e d  i n t o  groups based on 
a n g l i n g  c l ub  a f f i l i a t i o n  r a t h e r  than income.  Homogenei ty 
o f  income i s  assumed f o r  each c l u b .  The h i g h e s t  cos t  per  
o u t i n g  f o r  each c l ub  w i l l  be c a l c u l a t e d  and t he  average c o s t  
f o r  each c l ub  w i l l  be s u b t r a c t e d  to y i e l d  an average 
consumers '  s u r p l u s .  The c l ubs  l i s t e d  below r e p r e s e n t  most  
areas o f  S c o t l a n d ,  so t hese average s u r p l us se s  may be summed 
and then a p p l i e d  to the t o t a l  p o p u l a t i o n  o f  S c o t t i s h  
a n g l e r s .
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Thi s  we i gh t ed  average consumers'  s u r p l u s  o f  4 .20 
i s  m u l t i p l i e d  by 27,477 ( t h e  t o t a l  number o f  S c o t t i s h  
o u t i n g s )  t o  y i e l d  a p r i ma r y  b e n e f i t  va l ue  o f  ^  115, 000.
The H o t e l l i n g  Approach
F o l l o w i n g  t h i s  t e c h n i q u e ,  ang l e r s  f rom the f u r t h e s t  
d i s t a n c e  zone (Number 9) are assumed to break even,  or  en j oy  
no f r e e  va l ue  r e c e i v e d .  Ang l e r s  f rom the o t h e r  e i g h t  zones 
are assumed to en j oy  f r e e  va l ue  r e ce i ved  equal  t o  t he  
d i f f e r e n c e  between t h e i r  t r a n s p o r t a t i o n  cos t s  and t hose o f  
Zone 9 a n g l e r s .  The f r e e  va l ue  r ece i ved  f o r  each zone i s  
t hen m u l t i p l i e d  by the t o t a l  number o f  o u t i n g s  f rom t h a t  
zone t o  y i e l d  t o t a l  b e n e f i t s .  These b e n e f i t s ,  when 
aggregat ed over  a l l  n i ne  zones y i e l d  a p r i ma r y  b e n e f i t  
v a l u e .  The c a l c u l a t i o n s  appear  on the f o l l o w i n g  page.  I t
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w i l l  be seen t h a t  a c c o r d in g  to  the  H o t e l l i n g  method,  t o t a l  
p r im a r y  b e n e f i t s  f o r  1978 are 165,849.
Average per Ang­
le r  Cost f o r  One 











Free Value Number of TotalRecei ved Outings Benef i ts
7.42 3,060 22,705
6.94 9.246 64,1676.02 4,931 29,685
5.71 1,487 8,4915.59 5,603 31,3213.91 1,733 6,7762.17 1,204 2,6132.06 44 910 169 0
£  165,849
The T r i c e  and Wood Approach
Th is  te c h n iq u e  r e q u i r e s  the c a l c u l a t i o n  o f  t r a v e l  
i* hc o s t  a t  t he  90 p e r c e n t i l e  as w e l l  as a t  the median.  The
l a t t e r  i s  s u b t r a c t e d  f rom the  fo rmer  and r e s u l t i n g  f i g u r e  i s
m u l t i p l i e d  by the  t o t a l  number o f  o u t i n g s  to  y i e l d  a va lue
f o r  p r im a r y  b e n e f i t s  r e c e i v e d .  For Loch Leven in  1978,
9 0 t h  P e r c e n t i l e  Value ^  3.21
Median Value 1.74
/  1 .47
To t a l  B e n e f i t s  = 27 ,477 x / l . 4 7
= £  40 ,391.
I t  i s  e v i d e n t  t h a t  t h e r e  are a wide range o f  b e n e f i t  
va lue s  o b t a i n a b l e .  These are dependent  on th e  measurement
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t e c h n iq u e  used.  Values f o r  Loch Leven range f rom 16,800 
us ing  the Market  Value approach to  248,000 us ing  the 
E x p e n d i t u r e  approach.  Much depends on which te ch n iq u e  the  
r e s e a r c h e r  f e e l s  i s  t he  most a p p r o p r i a t e .
The extended Clawson approach dea ls  w i t h  the problem 
o f  w i l l i n g n e s s  to  pay i n  a more s c i e n t i f i c  manner than do 
the  o t h e r s .  I t  a l l o w s  f o r  the i n t r o d u c t i o n  o f  a d d i t i o n a l  
demand f a c t o r s  which th e  o t h e r  te ch n i qu es  d i scussed  in  
Chapters I and I I I  do n o t .  Any number o f  f a c t o r s  may a f f e c t  
t he demand f o r  a r e c r e a t i o n  r e s ou r c e  f o r  the va lue  o f  
b e n e f i t s  r e c e i v e d  f rom the use o f  t h a t  r es ou r ce  and us ing  
the Clawson t e c h n i q u e ,  v a r i a b l e s  may be added o r  d e l e te d  
depending on the n a t u r e  o f  t he  resou rc e  under s t u d y .  For 
these  reasons and. f o r  t he  reasons d i scussed  e a r l i e r ,  i t  i s  
f e l t  t h a t  t he  extended Clawson approach i s  the most 
a p p r o p r i a t e  f o r  the case o f  Loch Leven.
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CHAPTER I V
THE CALCULATION OF SECONDARY BENEFITS 
AND THE BENEFIT-COST RATIO
As d i scussed  i n  th e  p r e v i o u s  c h a p t e r ,  p r im a r y  
b e n e f i t s  are d e f i n e d  as those accrued to  users o f  the 
r e s o u r c e .  They may be expressed as the w i l l i n g n e s s  to  pay 
on the p a r t  o f  consumers.  As Clawson p o i n t s  o u t ,  " these  
va lues  may o r  may not  r e g i s t e r  in  the commerce o f  the 
n a t i o n ,  but  t h i s  does not  make tham any l e ss  r e a l T h e r e  
i s  a l s o  a second c la s s  o f  b e n e f i t  to be accrued f rom the 
e x i s t e n c e  o f  a r e c r e a t i o n  r e s o u r c e .  These secondary 
b e n e f i t s  are  r e a l i z e d  by the  p o p u l a t i o n  o f  t he area where 
the consumer e x p e n d i t u r e s  are made. They may be d e f i n e d  as 
the Regiona l  Income Generated (RIG) by the e x i s t e n c e  o f  the 
r e s o u r c e .
Tour i sm and r e c r e a t i o n  are o f t e n  regarded as good 
i n v e s t m e n ts  f o r  a r e g i o n  s i n c e  a s teady i n f l u x  o f  o u t s i d e r s  
b r i n g  w i t h  them money to  spend a t  or  near  the r e c r e a t i o n  
s i t e .  C e r t a i n l y  many communi t ies  t h r i v e  on ' the spending o f  
t o u r i s t s  and spor tsmen and t o u r i s m  i s  an i m p o r t a n t  f a c t o r  
i n  t he  economic w e l f a r e  o f  t he  K in ross  a rea .
1 - Marion Clawson and Jack KnetSCh. Economics of Outdoor Rocreation^ 
Balt imore, 1966. p .231.
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1. The C a l c u l a t i o n  o f  Secondary B e n e f i t s
In o r d e r  to  c a l c u l a t e  the b e n e f i t s  accrued to  a 
r e g i o n  as a r e s u l t  o f  t he  o p e r a t i o n  o f  a r e c r e a t i o n a l  
f a c i l i t y ,  i t  i s  necessary  to  e s t a b l i s h  the  spending p a t t e r n s  
o f  the users o f  the f a c i l i t y .  The survey  q u e s t i o n n a i r e  se n t  
t o  210 a n g le r s  q u e s t i o n ed  the  responden ts  about  spending 
amounts.  No i n f o r m a t i o n  was gathe red about  what pe rcen tage 
o f  t h i s  spending was done 1) a t  o r  near  the  u s e r s '  homes,
2) en r o u t e  to  the  r e c r e a t i o n  s i t e  (Loch Leven) and 3) a t  
t he  s i t e .  I t  was f e l t  t h a t  s in c e  the q u e s t i o n n a i r e s  were 
ma i l ed  up to  one yea r  a f t e r  t he  t im e  o f  use o f  the l o c h ,  
t he  a n g le r s  would not  be ab le  to  a c c u r a t e l y  respond to 
q u e s t i o n s  co nc e rn in g  e x p e n d i t u r e  p a t t e r n s .
Mar ion Clawson and Jack Knetsch ga the red  t o g e t h e r  the  
r e s u l t s  o f  some t w e n t y - t w o  su rveys  to  e s t a b l i s h  the 
percen tage  o f  t o t a l  spending accounted f o r  by f o o d ,  l o d g i n g ,  
t r a n s p o r t a t i o n  and o t h e r  e x p e n d i t u r e s . ^  They found t h a t  
food accounted f o r  33.5 p e rc e n t  o f  t o t a l  spe nd ing ;  l o d g i n g ,  
25.0 percent ' ,  t r a n s p o r t a t i o n ,  22.8 p e rc e n t  and o t h e r  
e x p e n d i t u r e s ,  22.7 p e r c e n t .
The data was broken down a c c o rd in g  to  the  t yp e  o f  
r e s o u r c e .  Four t ypes are d e f i n e d .  They a re :
1) N a t io n a l  Parks - -  V i s i t o r s  to  the  U.S. Na t io n a l  
Parks were e s t i m a t e d  to  have s p e n t ,  on average ,  $15.50 per
1 - Clawson and Knetsch. op. cit. p. 235.
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t r i p  o f  which r o u g h l y  t w o - t h i r d s  was cash c o s t ;  the 
rema inder  a charge f o r  t he  use o f  equ ipmen t ,  p a r t i c u l a r l y  
t he a u t o m o b i l e .
2) S t a t e  Parks - -  The t y p i c a l  v i s i t  t o  a S ta te  Park 
i s  a one day a f f a i r  r e q u i r i n g  l i t t l e  expense f o r  l o d g i n g ,  
l ess  f o r  food s in ce  more meals w i l l  be eaten a t  home b e f o r e  
or  a f t e r  t he  t r i p ,  and l e s s  f o r  t r a v e l  because o f  the 
s h o r t e r  d i s t a n c e .
3) N a t io n a l  Fo re s t s  - ~ The p a t t e r n  o f  e x p e n d i t u r e  
f o r  users o f  N a t io n a l  Fo r e s t  re sou rc es  was found to  be 
i n t e r m e d i a t e  s in c e  t r i p s  to these  re sources  a re  o f t e n  l o n g e r  
than t y p i c a l  t r i p s  to  S t a t e  Parks y e t  s h o r t e r  t han 
e x c u r s i o n s  to  N a t io n a l  Parks .
4) Federal  R e s e r v o i r s  - -  Federal  R e s e r v o i r s  are 
s i m i l a r  t o  S t a t e  Parks except  t h a t  a t  a Federa l  R e s e r v o i r ,  
the c o s t  o f  equipment  (such as b o a ts )  i s  h i g h e r .
The breakdown o f  cos ts  i n c u r r e d  by users  o f  these 
d i f f e r e n t  re sou rc es  i s  g i ven  below.
ESTIMATED EXPENDITURE PER PERSON PER DAY FOR VISITORS TO 
SPECIFIED KINDS OF PUBLIC RECREATION AREAS 1960






i ) Restaurants $2.00 12.9% $1.00 12.5% $1.75 12.9% $1:00 10.3%i i ) Groceri es 1.50 9.7“ 1.00 12.5 1.75 12.9 1 .00 10.3
Lodging 2.70 17.4 .50 6.3 1.50 i f . l .50 5.1
Transportat ion 2.00 12.9 1.00 12.5 2.00 14.8 1.75 18.0
Other 1.80 11.6 .75 9.4 1.50 11 .1 1.50 15.4
Charge for  Use 
of  Equipment 
i ) Auto 4.00 25.8 2.50 31.3 3.50 26.0 2.50 25.6i i )  Other 1.50 9.7 1.00 12.5 1.50 11.1 2.00 20.5
Total $15.50 100% $9.50 100% l a . 00 100% $9.75 100%
Source: Clawson and Knetsch. op. cit . p. 236
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Ac c o rd in g  to  the above d e f i n i t i o n s .  Loch Leven seems 
to  be most l i k e  an Amer ican Federal  R e s e r v o i r .  At  Loch 
Leven,  r e l a t i v e l y  l i t t l e  was spent  on food and beverage,  
ve ry  l i t t l e  on l o d g i n g ,  a s i z e a b l e  p o r t i o n  on t r a n s p o r t a t i o n ,  
and a l a r g e  p o r t i o n  on the  use o f  equ ipmen t ,  m a i n l y  b o a ts .  
However,  i t  i s  s t i l l  no t  known what percen tage o f  t o t a l  
e x p e n d i t u r e  was i n c u r r e d  by the a n g le rs  a t  home, en r o u t e  
and a t  or  near the  s i t e .
F o r t u n a t e l y ,  Clawson and Knetsch p r o v i d e  e s t im a t e s  
f o r  t h i s  c r u c i a l  se t  o f  da ta .  The breakdown f o r  Federal  
R e s e r v o i r s  i s  p resen ted  below.
Percentage Spent
In or  En In home
lytem_______  near  p a r k _______ r o u t e ______ commun ! t y
Food
i )  Re s t a u ra n ts 65 35 0
i i )  G ro ce r ie s 10 . 5 85
Lodgi  ng 60 40 0
T r a n s p o r t a t i o n 25 15 60
Equi pment 20 20 60
Other 50 1 5 35
Source:  Clawson and Knetsch.  op. cit. p. 237.
Wi th some necessa ry  m a n i p u l a t i o n ,  t hese data  may be 
a p p l i e d  to  Loch Leven to  y i e l d  the cos t  breakdown e s t im a te s  
found on the f o l l o w i n g  page.
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Boat Hire ^  2.80 100% 2.80
Food and Beverage 
i ) Restaurants 







Equipment 1.61 20 .32
Hotel 9.32 100 9.32
Transportation 2.37 25 .59
Other .24 50 .12
Total 23.43 16.40







Boat Hire 2^ 2.80 100% 22:80
Food and Beverage 
1) Restaurant 







Equipment 1.61 20 .32
Transportat ion 2.37 25 .59
Other .24 50 .12
Total ^  8.89 ^  4.53
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The amounts “k 16.40 and Xf 4.53 r e p r e s e n t  t h a t  p a r t  o f  
per o u t i n g  e x p e n d i t u r e  made a t  K inross by o v e r n i g h t  v i s i t o r s  
and day v i s i t o r s  r e s p e c t i v e l y .  The t o t a l  amounts spent  a t  
K in ross  are found by m u l t i p l y i n g  the t o t a l  number o f  o u t i n g s  
by these f i g u r e s .
T o ta l  " O v e r n i g h t "  E x p e n d i t u re s  a t  K in r os s
= 1 6 . 4 0 x 2 7 5  4,510
T o ta l  "Day" E x p e n d i t u r e s  a t  K inross
4 . 5 3  X 27202 1 2 3 , 0 0 0
T o ta l  E x p e n d i t u r e s  a t  K in ross  ^  127,510
Reference was made to  the  term Regional  Income 
Generated or RIG e a r l i e r  i n  t h i s  c h a p t e r .  C e r t a i n l y  not  a l l  
o f  t he 127.510 spent  a t  K in ross  i n  1978 can be con s ide red  
as income genera ted i n  the  a rea .  Much o f  what  i s  r e c e i v e d  
by r e s t a u r a n t s ,  g r o c e r i e s ,  p e t r o l  s t a t i o n s ,  pubs,  equipment  
s t o r e s  and h i r i n g  o u t l e t s  and o t h e r  e n t e r p r i s e s  must be 
d i r e c t e d  toward the  payment o f  t axes  as w e l l  as 
d i s t r i b u t o r s ,  b r e w e r i e s ,  f a r m e r s , w h o le s a l e r s  and o t h e r  
e n t i t i e s  o u t s i d e  the K in ro ss  a rea .  Only a p o r t i o n  o f  what  
i s  spent  i n  a re g i o n  remains t h e r e  to  genera te  l o c a l  income.
In 1974, a s t udy  was under taken by the Tour ism and 
R e c r e a t i o n  Research U n i t  o f  t he U n i v e r s i t y  o f  Ed inburgh i n  
the G re a t e r  Tays ide  Region o f  S c o t l a n d .  I t s  aim was to  
measure q u a n t i t a t i v e l y  th e  r e g i o n a l  impact  o f  t o u r i s m .  A 
f o r m u la  f o r  RIG was d e v i s e d .  I t  i s
1 0 3
J I
= Z Z N. Q, K, .  Y.''' j = i  1=1 J J 3T 1 : i
1 =  1
where = Regional  Income Generated
N^  = the number o f  days (o r  o u t i n g s )  spent  in
the  r e g i o n  by the j  th  t yp e  o f  t o u r i s t
Q. = the t o t a l  d a i l y  e x p e n d i t u r e  by the  j  t h
t ype  o f  t o u r i s t  (o r  e x p e n d i t u r e  per  
o u t i n g )
K. .  = the  p r o p o r t i o n  o f  1 e x p e n d i t u r e  spent  
by the  j  th t ype  o f  t o u r i s t  i n  each i th 
t ype o f  bus iness
L = the  average p r o p e n s i t y  t o  consume f rom 
d i s p o s a b l e  income
X. = the p r o p o r t i o n  o f  t o t a l  consumer
spending by r e s i d e n t s  in  the  i th  t ype  
o f  bus iness
Y . = income g e n e r a t i o n  per 1 o f  t u r n o v e r  by 
the  i th t ype  o f  bus iness  i n  the  r e g i o n
Z. = the  p r o p o r t i o n  o f  consumer spending by 
r e s i d e n t s  i n  the i  th t ype  o f  bus iness  within the region.
The terms Nj and Q. t o g e t h e r  r e p r e s e n t  t he  
m u l t i p l i c a n d ,  w h i l e  the  rema inder  o f  the e x p re ss io n  
s p e c i f i e s  the  consequent  m u l t i p l i e r  p rocess .  The components 
Nj and Qj were c a l c u l a t e d  e a r l i e r  in  t h i s  c h a p t e r  and the 
term NjQj  i s  equal  t o  127,510 f o r  Loch Leven in  1978. The 
above e q u a t io n  f o r  RIG may now be s i m p l i f i e d  and presen ted 
i n  the  f o l l o w i n g  way.
RIG = £  127,510 m
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where ni i s  the m u l t i p l i e r  c a l c u l a t e d  in the Tays ide  Study.
In o r d e r  to  a r r i v e  a t  a se t  o f  numbers f o r  t h i s  
m u l t i p l i e r ,  t he r e s e a r c h e r s  d e f i n e d  seve ra l  t ypes  o f  
t o u r i s t .  "The major  d i s t i n c t i o n  i s  between those  t o u r i s t s  
who s t a y  o v e r n i g h t  i n  a r e g i o n  and those who do n o t . "  ^
N o n - r e s i d e n t  v i s i t o r s  may be e i t h e r  day t r i p p e r s  or  t r a n s i t  
v i s i  t o r s - - t h o s e  who pass th roug h  a r e g i on  but  do not  s tay  
o v e r n i g h t .  Those who do s t ay  o v e r n i g h t  may be c l a s s i f i e d  
a c c o rd in g  t o  t yp e  o f  accommodat ion- - h o t e l , gues thouse ,  bed 
and b r e a k f a s t ,  ca rav an ,  t e n t ,  c h a l e t  and accommodat ion by 
f r i e n d s  and r e l a t i v e s .  The t ype  o f  t o u r i s t  i s  i m p o r t a n t  
s in ce  h i s  accommodat ion a f f e c t s  h i s  p a t t e r n  o f  spend ing.  I t
w i l l  be seen t h a t  n o t i c e a b l y  d i f f e r e n t  m u l t i p l i e r s  were 
c a l c u l a t e d  f o r  each t y p e .
Anothe r  f a c t o r  t o  be co ns id e re d  i s  the t ype  o f  
a c t i v i t y  be ing pursued a t  the res our ce  in  q u e s t i o n .  The 
Tays ide  Study examined f i v e  communi ty and a c t i v i t y  t ypes and
presen ted  a r e p r e s e n t a t i v e  example o f  each t y p e .  These 
were:
Nodal town - -  Per th
High land  c e n t r e  - -  P i t l o c h r y
Seaside town - -  A r b r o a t h
Rural  area - -  Around Loch Tay
Spec ia l  a c t i v i t y  c e n t r e  - -  St .  Andrews ( g o l f )
1 - J.T. Coppock and Brian S. Duf f ie ld.  The Economic Impact of
Tourism— 71 Casa Study in Greater Tayside. Edinburgh, 1974. p. 30.
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Since the aim o f  the s t udy  was to  e s t a b l i s h  what 
p o r t i o n  o f  each ^  1 spent  in  a communi ty remained in t h a t  
communi ty to genera te  income,  i t  was necessary  to  c a l c u l a t e  
where the  rema inder  goes.  The " t i e r e d  - r e g i o n  approach"  
was employed and i t  i s  i l l u s t r a t e d  d i a g r a m a t i c a l 1 y on the  
f o l l o w i n g  page.
I n t e r v i e w s  were conducted w i t h  7,000 S c o t t i s h  
r e s i d e n t s  i n  t h e i r  homes to  e s t a b l i s h  t h e i r  h o l i d a y - m a k i n g  
p a t t e r n s ,  w h i l e  11,500 v i s i t o r s  to  Scot l and were i n t e r v i e w e d  
upon the  c o m p l e t i o n  o f  t h e i r  t r i p s .  I n f o r m a t i o n  was a l so  
ga the red  f rom bus inesses w i t h  rega rd  to  revenue and 
expenses.  D e t a i l e d  i n f o r m a t i o n  was gathe red f rom 248 
bus inesses about  t he  f o l l o w i n g :
i )  P r o f i t s  
i i )  Wages and S a l a r i e s  
i l l )  Rents
i V) Payments to o t h e r  s u p p l i e r s  ( r e t a i l e r s ,  who le ­
s a l e r s  or  m a n u f a c t u r e r s )
V) Payments to  p u b l i c  u t i l i t i e s  and l o c a l  authorities
v i )  Payments to  and s u b s i d i e s  f rom the c e n t r a l  
g ov e rn m en t .
In 1978 a s tudy  was under taken  under the  j o i n t  
s p o n s o rs h ip  o f  the F i f e  Regional  C o u n c i l ,  the Nor th East  
F i f e  D i s t r i c t  Counc i l  and the  Royal and A n c ie n t  G o l f  Club 
to  e s t i m a t e  the  economic impact  o f  t he  1978 B r i t i s h  Open
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G o l f  Championship he ld  i n  S t .  Andrews. The s p e c i f i c
o b j e c t i v e  o f  the s tu dy  was d e s c r ib e d  as an e f f o r t  to
"measure the  impact  o f  the 1978 Open G o l f  Championship on
the l o c a l  economy o f  St .  Andrews and i t s  s u r ro u n d in g  
1d i s t r i c t " .  " I m p a c t "  was d e f i n e d  as "changes in  l o c a l
income and employment which can be shown to  a r i s e  d i r e c t l y
?or  i n d i r e c t l y  f rom the Open Championsh ip" .
Using f o u r  s e p a ra te  q u e s t i o n n a i r e s ,  t he  research  team 
se t  ou t  t o  e s t a b l i s h  the  p a t t e r n  o f  s p e c t a t o r s '  
e x p e n d i t u r e s ,  c o m p e t i t o r s '  e x p e n d i t u r e s ,  e x p e n d i t u r e s  by 
o u t s i d e  c o n t r a c t o r s  and e x h i b i t o r s  and e x p e n d i t u r e s  by 
o u t s i d e  employees and i n d i v i d u a l  casual  s t a f f .  A f i f t h  
q u e s t i o n n a i r e  was d i s t r i b u t e d  to  bus inesses i n  the area to 
de te rm ine  the  magni tude o f  a d d i t i o n a l  r e c e i p t s  and expenses 
t h a t  were r e a l i z e d  as a d i r e c t  r e s u l t  o f  t he  Open. The 
purpose o f  these q u e s t i o n n a i r e s  was to  de te rm in e  how much 
was spent  i n  and around St .  Andrews,  and what  p o r t i o n  o f  
these e x p e n d i t u r e s  remained in  the  area to  gene ra te  l o c a l  
income. The f i v e  survey  q u e s t i o n n a i r e s  may be found in 
Appendix 1.
The r e sea rc h  team conc luded t h a t  o f  the more than 
3 m i l l i o n  i n  a d d i t i o n a l  e x p e n d i t u r e s ,  more than 
1 m i l l i o n  i n  e x t r a  income f o r  t he i n h a b i t a n t s  o f  t he  Nor th
1 - Christopher Blake, Stuart  McDowall, Jenni fer Devi en. Tu g  j.978 open




1East  F i f e  D i s t r i c t  was r e a l i z e d .  Th i s  r e s u l t  was o b ta in e d  
us ing  a se t  o f  m u l t i p l i e r s  s i m i l a r  t o  those c a l c u l a t e d  i n  
the 1974 Tays ide  Study.  In o r d e r  to measure the  impact  o f  
t he Loch Leven F i s h e r y  on the  K inross  a r ea ,  t hese  
m u l t i p l i e r s  must be used.
Through the data  o b ta in e d  by the Tays ide  g r o u p ' s  
s u r v e y s ,  i t  was p o s s i b l e  to  c a l c u l a t e  t h i s  m u l t i p l i e r  
component o f  t he  RIG f o r m u l a .  Two sets  o f  m u l t i p l i e r s  are 
p re s e n te d .  The f i r s t .  Tab le  I may be found on the  nex t  
page. The second.  Tab le  I I  may be found on the  f o l l o w i n g  
page.
The numbers p resen ted  i n  Table I r e p r e s e n t  the 
amount,  per  ^  1 o f  e x p e n d i t u r e ,  o f  income genera ted by each 
t ype o f  t o u r i s t  i n  each o f  t he  t h r e e  t i e r s  d e s c r i b e d  on 
page 105 and i l l u s t r a t e d  on page 106.
The m u l t i p l i e r s  i n  Table  I I  r e p r e s e n t  t he amount,  
per  ^  1 o f  e x p e n d i t u r e ,  o f  income genera ted by each t ype  o f  
o v e r n i g h t  v i s i t o r  i n  each t ype  o f  c e n t r e  (as d e f i n e d  e a r l i e r  
in  t h i s  c h a p t e r ) .  The m u l t i p l i e r s  in Tab le  I I  cannot  be 
a p p l i e d  to  Loch Leven even though K in ross  may be co ns id e re d  
a Spec ia l  A c t i v i t y  C e n t r e ,  s in c e  no c a l c u l a t i o n  was made f o r  
day v i s i t o r s  to  a s i t e .  As i n d i c a t e d  e a r l i e r ,  day v i s i t o r s  
accounted f o r  99 p e r c e n t  o f  t he  t o t a l  S c o t t i s h  a n g l e rs  who
1 " Blake et al. op. cit. p, 31.
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TABLE I
Income Mu l t ip l ie rs  Local, Regional and Scotland Levels 
(by accommodation type and mode of  t rave l )
Per Pound of  Tour ist  Expenditure






Hotel .299 .305 .319 .234* .244 .239Guesthouse .340 .345 .378 .286 .284 .318Bed & Breakfast .518 .479 .530 .454 .417 .438Touring Caravan ,277 - .227Stat ic  Caravan .285 .273 .308 .225 .216 .232Camping .278 .263 .401 .228 .187 .302Rented Accommodation .355 .357 .358 .295 .292 .290Friends & Relatives .297 .283 .337 .246 .234 .267Other .293 .287 .335 .239* .287 .265Day Trippers .312 .250 .246 .239 .197 .196Transi t  Vis i tors .261 .305 .361 .216 .243 .263Weighted Average 
(Al l  Resident Tour ists) .321 .309 .374 .263 .253 .297Weighted Average 
(Al l  Tourists) .320 .305 .332- .262 .251 .262
Scotland
Car Train Bus
Hotel .450 .438 .486Guesthouse .471 .471 .514Bed & Breakfast . 666 .615 .674Touring Caravan .403Stat ic  Caravan .513 .469 .534Camping .402 .333 .532Rented Accommodation .497 .498 .501Friends & Relatives .425 .390 .459Other .454 .469 .511Transi t  Vis i tors .371 .444 .512Day Trippers .477 .362 .381Weighted Average 
(Al l  Resident Tourists) .466 .431 .514Weighted Average 
(Al l  Tourists) .468 .426 .462
Source: Coppock and Duf f ie ld.  op. cit. p. 40.
TABLE I I
Income M u l t i p l i e r  - -  By Type of  Community, for  Expenditure 
by Tourists in Accommodation Type of  Overnight Stay
Intra-Community port ion of  t ou r i s t  pound
no
Special
Tour ist  Type A c t i v i t y Seaside Highland Nodal Ruralby Accommodation Centre Town Centre Town Area
Hotel .231 .193 .224 .248 .170Guesthouse .285 .324 .269 .310 .257Bed & Breakfast. .498 .513 ' .382 .473 .428Touring Caravan .182 .202 .218 .219 .118
Stat ic Caravan .194 .206 .226 .217 .120Tent .182 .200 .220 .227 .118Let Accommodation .237 .250 .287 .240 .296Friends and Relatives .145 .166 .231 .247 .122Average
(Al l  Resident Tourists) .227 .226 .245 .274 .185
Source: Coppock and Duf f ie ld. op. c i t .  p. 40.
n i
v i s i t e d  L o c h L e v e n  in  1978.
Wi th r e f e r e n c e  to the f i r s t  se t  o f  m u l t i p l i e r s  i n  
Tab le  I ,  numbers to  be used in  the  c a l c u l a t i o n  o f  the 
secondary  b e n e f i t s  o f  Loch Leven are those f o r  o v e r n i g h t  
v i s i t o r s  t r a v e l l i n g  by ca r  and s t a y i n g  in  a h o t e l ,  and day 
t r i p p e r s  t r a v e l l i n g  by c a r .  We wish to  c a l c u l a t e  the 
impac t  o f  t he  Loch Leven F i s h e r y  on K i n r o s s ,  so the  " l o c a l "  
m u l t i p l i e r s  w i l l  be used.  E x p e n d i t u re s  by o v e r n i g h t  
v i s i t o r s  to  K in ross  w i l l  t h e r e f o r e  be m u l t i p l i e d  by .234 
w h i l e  e x p e n d i t u r e s  by day t r i p p e r s  w i l l  be m u l t i p l i e d  by 
.239.^  T h e r e f o r e :
RIGg^ = i.  4510 X . 239 = ^ 1 0 7 8
where:  RIG “  t he  Regional  Income Generated by
the e x p e n d i tu r e s  o f  O v e r n ig h t  
V i s i t o r s  to  Loch Leven = 1078
^  4510 = t o t a l  e x p e n d i t u r e s  by O v e rn i g h t  
V i s i t o r s  to  Loch Leven in  1978 
( t h e  m u l t i p l i c a n d )
.23 9 -  t he  m u l t i p l i e r  
RIGy = y  1 2 3 , 0 0 0  X . 234 = /  2 8 , 7 8 2
and
where
RIGy = The Regional  Income Generated by 
the  e x p e n d i t u r e s  o f  Day V i s i t o r s  
to  Loch Leven in 1978 = 28 ,782 .
Please note that  a weighted average for  a l l  v i s i t o r s  is included in 
Table I .  This weighted average cannot be used since the ra t i o  of  
day to overnight v i s i t o rs  to Loch Leven is substant ia l ly  larger  than 
the ra t i o  of  day to overnight v i s i t o r s  in the Tayside Study. To 
f ind the approximate weighting fo r  the Tayside Study, please see 
Appendix 3.
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fC 123,000 = t o t a l  e x p e n d i t u r e  by Day V i s i t o r s  
to Loch Leven in  1978 ( the  m u l ­
t i  pi  i cand )
.234 = the m u l t i p l i e r .
In o r d e r  to  c a l c u l a t e  the t o t a l  Regional  Income 
Generated or  t o t a l  secondary  b e n e f i t s  f o r  1978,  RIG^^ and 
RIGj  are s i m p ly  added t o g e t h e r .  The t o t a l  amount i s  
£  29,860.
The Presen t  Value o f  t hese  secondary b e n e f i t s  under  
the  two t i m e  p e r i o d s  c a l c u l a t e d  i n  Chapter  I I  may now be 
c a l c u l a t e d .
12.47 29,860 y
1) s   r- = z .  164,225.
t = l  ( 1 . 1 5 ) t
13.85 29,860 -  K 170,337
t  = 1 (1 .15)  ^
^  The B e n e f i t / C o s t  R a t io
In o r d e r  to  d e te rm in e  the economic v i a b i l i t y  o f  a 
p r o j e c t ,  a b e n e f i t / c o s t  r a t i o  must  be c a l c u l a t e d .  I f  t h i s  
r a t i o  exceeds u n i t y ,  then the p r o j e c t ,  f rom t h a t  p o i n t  o f  
v ie w ,  i s  e c o n o m i c a l l y  v i a b l e .  The c a l c u l a t i o n s  below 
r e p r e s e n t  t he  r a t i o  o f  t h e  t o t a l  Present  Value o f  b e n e f i t s  
accrued to  both the users  o f  Loch Leven and to  the K in ross  
a r e a ,  t o  the Presen t  Value o f  t he cos ts  o f  n e t t i n g  p i ke  and 
the  cos ts  o f  c o n s t r u c t i n g  and m a i n t a i n i n g  a f i s h  farm.  Two
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r a t i o s  w i l l  be p r e s e n t e d ,  based on the  two se ts  o f  c o s t  
f i g u r e s ^ ,  f o r  each o f  the te c h n iq u es  used to  e s t im a t e  
the p r i m a r y  b e n e f i t s .
1) The Market  Value  Approach
Presen t  Value o f  P r imary  B e n e f i t s  
P resen t  Value o f  Secondary B e n e f i t s
92,397
164,225
Presen t  Value o f  B e n e f i t s 256,622
Presen t  Value o f  Costs 67,523
B e n e f i t / C o s t  Ra t i o 3 .80
Present  Value o f  P r imary  B e n e f i t s  
P resen t  Value o f  Secondary B e n e f i t s
Â 95,836
170,337
Presen t  Value o f  B e n e f i t s i 266,173
Present  Value o f  Costs i 94,700
B e n e f i t / C o s t  Rat io 2.81
1 “ Cost f igure ( i )  is the PV of the costs of  net t ing pike plus the cost
of  a f i sh  farm using unl ined earth ponds and gravi ty- fed water.
2 - Cost f igure ( i i )  is the PV of  the costs of  net t ing pike plus the
cost of  a f i sh  farm using f ibreglass tanks and pumped water.
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2) The E x p e n d i t u r e  Approach
i )  P resen t  Value o f  Pr imary  B e n e f i t s
P resen t  Value o f  Secondary B e n e f i t s
P resen t  Value o f  B e n e f i t s  
P r esen t  Value o f  Costs
B e n e f i t / C o s t  Ra t i o
i i )  P resen t  Value o f  Pr imary  B e n e f i t s
P resent  Value o f  Secondary B e n e f i t s
P resen t  Value Of B e n e f i t s  
P resen t  Value o f  Costs
B e n e f i t / C o s t  Ra t io
3) The Pearse Approach
1) P resen t  Value o f  Pr imary  B e n e f i t s  /é 632,482
Pr esen t  Value o f  Secondary B e n e f i t s  164,225
1 ,363, 960
164, 225
£ 1 ,528, 185
67, 523
22 .63
Â- 1 ,414, 720170, 337
1 ,585 , 057
94, 700
. 16 .74
Presen t  Value o f  B e n e f i t s  796,707
Presen t  Value o f  Costs ^  67,523
B e n e f i t / C o s t  R a t io  11.80
i i )  P resen t  Value o f  P r imary  B e n e f i t s  ^  656,019
Presen t  Value o f  Secondary B e n e f i t s  170,337
Pr esen t  Value o f  B e n e f i t s  ^  826,355
Presen t  Value o f  Costs ^  94,700
B e n e f i t / C o s t  R a t i o  8 .73
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4) The H o t e l l i n g  Approach
i ) P resen t  Value o f  P resen t  Value o f
Pr imary  B e n e f i t s  
Secondary B e n e f i t s
912,142
164,225
Presen t  Value o f  B e n e f i t s ^  1 ,076,366
Presen t  Value o f  Costs 67,523
B e n e f i t / C o s t Ra t io 15.94
1 i ) P resen t  Value o f  
P resen t  Value o f
Pr imary  B e n e f i t s  
Secondary B e n e f i t s
A,. 946,088
170,337
Presen t  Value o f  B e n e f i t s 1 ,116,425
Presen t  Value o f  Costs X 94,700
B e n e f i t / C o s t Ra t io 11.79
The T r i c e  and Wood Approach
1) Presen t  Value o f  P resen t  Value o f
Pr imary  B e n e f i t s  
Secondary B e n e f i t s
5//V 222,144
164,225
Presen t  Value o f  B e n e f i t s 386,369
Pres en t  Value o f  Costs 67,523
B e n e f i t / C o s t Ra t io 5.72
i i  ) P resen t  Value o f  
P re se n t  Value o f Pr imary  B e n e f i t s  Secondary B e n e f i t s
230,411
170,337
Presen t  Value o f  B e n e f i t s 400,748
Pre se n t  Value o f  Costs £ 94,700
B e n e f i t / C o s t Ra t io 4.23
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6) The Clawson Approach 
Presen t  Value o f
P resen t  Value o f  Secondary B e n e f i t s  164,225
i )   Pr imary  B e n e f i t s  ^  160,579
Presen t  Value o f  B e n e f i t s  X  324,804
Pre se n t  Value o f  Costs 67,523
B e n e f i t / C o s t  Ra t i o  4.81
Presen t  Value o f  Pr imary  B e n e f i t s  ^  166,555 
Present  Value o f  Secondary B e n e f i t s  170,337
Presen t  Value o f  B e n e f i t s  ^  336,892
Presen t  Value o f  Costs 94,700
B e n e f i t / C o s t  R a t io  3 .56
7) The Extended Clawson Approach
i )  Present  Value o f  Pr imary  B e n e f i t s  223,216
Presen t  Value o f  Secondary B e n e f i t s  164,225
Presen t  Value Of B e n e f i t s  /t  387,441
Presen t  Value o f  Costs ^  67,523
B e n e f i t / C o s t  Ra t io  5 .74
i i )  Presen t  Value o f  P r imary  B e n e f i t s  jé 231,52 3
Presen t  Value o f  Secondary B e n e f i t s  . 170,337
Present  Value o f  B e n e f i t s  401,860
Present  Value o f  Costs ^  94,700
B e n e f i t / C o s t  Ra t io  4 .24
I f  the most a c c e p t a b l e  extended Clawson approach i s  
used,  the two b e n e f i t / c o s t  r a t i o s  are 5.74 f o r  system ( i )  
and 4.24 f o r  system ( i i ) .
116
Co nc lus ion
Whi le  many te ch n iq u e s  f o r  measur ing p r im a r y  b e n e f i t s  
have been d e v i s e d ,  ve ry  few may be co ns id e re d  w o r t h y  o f  
a p p l i c a t i o n  to  a c t u a l  r e c r e a t i o n  s i t e s .  The inadequa te  
approaches d i scussed  in  Chapter  I o f  t h i s  s t ud y  o f t e n  do not  
deal  w i t h  the problem in  a s c i e n t i f i c  manner.  Many 
v a r i a b l e s  a f f e c t  the va lue  o f  a r e c r e a t i o n  r e s o u r c e ,  and f o r  
t h e  most p a r t ,  i t  would be i m p o s s ib le  to  i n c l u d e  such 
v a r i a b l e s  i n  the  c a l c u l a t i o n s  i f  some o f  t hese t e c h n iq u es  
were used.  The Clawson approach a l l ows  f o r  t he  i n t r o d u c t i o n  
o f  new demand f a c t o r s  and f o r  t h i s  reason ,  i t  i s  c on s i de red  
to  be the most p r o m is in g  t e c h n iq u e  a v a i l a b l e .
The c a l c u l a t i o n  o f  secondary  b e n e f i t s  us in g  the  
v a r i o u s  income m u l t i p l i e r s  i s  l o g i c a l  and the  t e c h n iq u e  may 
be a p p l i e d  u n i v e r s a l l y .  Th i s  a u th o r  was f o r t u n a t e  s i n c e  
much o f  the work r e q u i r e d  to  e s t im a t e  the m u l t i p l i e r s  f o r  
Sco t l a nd  had a l r e a d y  been done by the Tays ide  r e s e a r c h e r s .  
D i f f e r e n t  m u l t i p l i e r s  would have to  be e s t i m a t e d  f o r  
d i f f e r e n t  c o u n t r i e s  and t h i s  i s  an expens ive  and t i m e -  
consuming,  but  necessary  t a s k .  However, thanks to  the  
Tays ide  r e s e a r c h e r s ,  a t e c h n iq u e  has been e s t a b l i s h e d  which 
w i l l  f a c i l i t a t e  f u t u r e  re se a rc h  in  t h i s  f i e l d .
The b e n e f i t / c o s t  r a t i o s  c a l c u l a t e d  i n  Chapter  IV 
i n d i c a t e  t h a t  Loch Leven i s  a v a l u a b l e  r e so u r c e  and t h a t  
a n g l e rs  and businessmen b e n e f i t  f rom i t s  e x i s t e n c e .  The
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b e n e f i t s  accrued exceed the c o s t  o f  m a i n t a i n i n g  the l o c h  as 
an o u t s t a n d i n g  r e s ou r ce  and i t  i s  t h e r e f o r e  recommended t h a t  
measures be taken to  ensure t h a t  those who b e n e f i t  may be 
a l l ow ed  to  c o n t i n u e  to  do so.
C l e a r l y  S i r  David Montgomery,  the owner o f  t he  Loch 
Leven F i s h e r y ,  should,  no t  be expected to  bear the  t o t a l  c o s t  
o f  t hese improvements.  The p r i m a r y  b e n e f i c i a r i e s ,  the 
S c o t t i s h  a n g l e r s ,  must be expected to  c o n t r i b u t e  i n  some 
way, whether  d i r e c t l y  t h rou gh  an i n c r e a s e  in  f e e s ,  or  
i n d i r e c t l y  t h rough  t h e i r  government. .  The secondary  
b e n e f i c i a r i e s  must a l s o  c o n t r i b u t e ,  again e i t h e r  d i r e c t l y ,  
or  i n d i r e c t l y  t h roug h  the  l o c a l  government  a u t h o r i t y .  The 
pe rcen tage  c o n t r i b u t e d  by each group o f  b e n e f i c i a r i e s  
shou ld  be equal  t o  the  pe rcen tage  o f  the b e n e f i t s  accrued 
to  t h a t  g roup.
The b e n e f i t  c a l c u l a t i o n s  p resen ted  in  t h i s  s tudy  are 
not  w i t h o u t  t h e i r  f l a w s ,  and these  f l a w s  are acknowledged.  
One t h i n g  i s  c l e a r  however - -Loch Leven i s  a v e r y  v a l u a b l e  
a s s e t  and i t  must c o n t i n u e  to  e x i s t  as an o u t s t a n d i n g  
a n g l i n g  r e s o u r c e .
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APPENDIX 1
 (bfclHbAU L-XPbMDTTÜRE QUESTIONNAIRE
1) I-Cow' mam* members are in your fam ily (residingat home) ?.....................   '
ITqu* many 1962 angling licenses (excluding one-day licenses) have been purchased by your fam ily? ................... .....
How many one-day angling licenses?  ...................
How  many salmon-stcelhead tags?........................
What was the total cost of these 1962 licenses fo r your family? ........................ (Include only half the cost o f combine
angler’s and hunter’s licenses.)
2) Please record below the expenditures made for equipment during the past 12 months because your fam ilv engages in  fisl 
We realize it w ill be necessaiy to charge only a part of certain costs to angling but we believe you can do this better
we can. . - " ■. '
H xam plf, : A ssurne you purchased a boat this past year and. used it a total of 100 hours. O f this 100 hours, 50 hours 
used fo r  all angling o f id iich 23 hours loere for.saJnwn and steelhead angling. In  this case 50 percent should he allocate 
all angling and 25 percent should be allocated to salmon and steelhead fishing, . ■
For tackle, all of the cost is allocated to angling.
Cost fonly 
i f  purchased 
during past 
12 months)
Percent of cost , 
fo r past 13 monihs 
allocated 
to angling
Percent o f cost 





































Other equipment expenditures 
not enumerated above
o,! \ \ ’h-!C was the approximate total \ early income of your family in 1961 ? (C ixck appropriate space.)
Under $3,000 Q  . S10,000-S15.000 □
$3,000- $5,000 □  S I5,000-320.000 □
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APPENDIX 2
D E A N S C O U R T ,
ST. A N D R E W S ,
FIFE,
KY 1 6  9QT.
March 10> 1979
Dear Sir>
I am a research student in the Department of 
Economics at the University of St, Andrews and I 
am attempting to measure the value of Loch Levon to the angling community. This is done by estab- lishing hov; much ang3 ers ar e willing to p^y to use the loch.
In order to acc-^malish this, it is necessary 
to survey'anglers v/ho fished at Loch Leven in 1978. ’•Vould it bo possible for you to either send to me 
the names of anglers who are members of your 
associ-'tion, or distribute the anglers’ question­naires yourself?
If you are willing to participate in the 
survey, please complete the accompanying question­
naire and return it to me in the envelope pro­vided.
Thank you very much.
Sincerely^
' I T '  UV David Sloan.
Questionnaire
Association _______
1) Are you willing to participate in the survey as outlined in the accompanying letter?
Yes _________ DTo_______
If Yes, please answer the following questions,
2) How long did your club’s 1978 visi't to Loch Leven l a s t ?    days
nights I
Did members pay through the club for their trie to Loch Levenin 1978?
. . Yes Ho
i) If Yes, what amount?
ii) Did this include :.
Administration costs? Yes HoTransportation to and from
Loch Leven? Yes ____ HoLodging? Yes ____ HoMeals? Yes NoBoat hire? Yes HoEquipment hire? Yes Ho
What costs are not paid through the club? (That is, what do themembers pay for independently?) Please tick •





5) Would you prefer to:
i) Send the names and addresses of members of your associationto me?
Yes Ho
•A
ii) Distribute the questionnaires yourself? Y e s    Ho
If Yes, please indicate ; By post ________
. • . Inpe rson  '
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D E A N S C O U R l ’,
ST. A N D R E W S ,
FIFE.
K Y 1 6  9QT.
O N iv E iis ir r  OF s r .  a h o h e w s
Bear Angler
The accompanying questionnaire is being.dis­
tributed by your Angling Club on my behalf» X am a 
research student in the Department of Economics at the 
University of St» Andrews and I am attempting to 
measure the value of Loch Leven to the angling com­munity» This is done by establishing how much anglers 
are willing to pay to use the loch. I am asking you to 
please complete the questionnaire as accurately as 
possible and return it to me in the envelope %u'ovided.
Your Angling Club will be receiving a copy of 
the results of my research as soon as the work is 
completed and you are welcome to study these results» 
Thank you very much for your cooperation.
Yours truly,a
David Sloan
QUESTIOm'TAIRE FOR DAY VISITORS TO 
LOCH LTVZN
PLFASS LEAVE THIS STCTIOH SL.m;
jee
?r.C.
F & B C. 





“ 7 ' ■ Club .
1) H oy; many times did you go to Loch Leven in 1978?
times..
2) In total,, bow many times did you go out on to the Loch,to fish in 1978?
day outings 
  ^evening outings
3) On average, how many people were In your boat, including you? (circle)
1 2  3
A) What percentage of your total angling for 197,3 was done at Loch Leven?
%
3) Transportation
Were transportation costs included In the fee paid to your club 
for your 1978 trip to Loch Leven?
Tei Ho
rf you answered Yes, please skip to question 6» If you answered Ho, 
please complete the following tables- '






Average number of people in car (including you)
6) Food and Beverage
On average, how much did you spend on food and beverage for each 
trip to Loch Leven in 1978?
7) Equipment
Please list the cost of all angling equipment bought by you or 
for you in 1978 »
Tackle £ ___
Special
clothing £   ____
Other Equipma.nt
8) Please list any other expenses not enumerated in questions 3, 6 and 7
T y p e  Amount
qUZSTIOmAlSS FOR OVERNIGHT VISITORS TO 
LOCH. LEV2H




Ac c ^ C *
o . c .
T .C .S .
T .D .S .








1) How long did your 1978 trip to Loch Leven last?
days nights
2) In total, how many times did you go out on to the Loch to fish?
day outings 
evening outings
3) On average, how many people were in your boat, including you? (circle)
1 2  3 '
4) -What percentage of your total angling for 1978 was done at Loch Leven? -
3) Transportation.
Were transportation costs included in the. fee paid to your club 
for your 1978 trip to Loch Leven?
Yes Ho
If you answered Yes, please skip to question 6, If you answered No, 
please complete the following table.
Number’of Return Fare
Tyre of transportation    Times Used  for each Trio
Bus
Train £CZ:
Number of Average number of people i n
Times Used car (including vou)C a r  . " V _______________ " 1   '  - - - - -
6) Food and Beverage
On average, how much did you spend on food and beverage for each 
day spent at Loch Leven in 1978?
7) Fo ulnnxent
Please list the cost of all angling equipment bought by you or 
for you in 1978.




Were lodging costs included in the fee paid to your club for your 
1978 trip to Loch Leven?
Yes Ho
If you answered Yes, please sldp to question 9 » If you answered No, 
•please complete the following table*
Number of Nights
Hotel r z ____ Z L _ _ Z* iGuesthouse "tBed &  Breakfast t
Camping




1  /  _
9 ) Please list any o th e r  expenses not enumerated in questions 3 , 6 ,7  and 
8 above* Tyne Amount
PL3A3ÏÏ I^DICATS AÎT , VE22Z
tot; LIVZ. ALSO, PLEASE "'SITE THE HAME OF yOUH TO'.'AT BESIDE TEE V "  ,
ORKNEY S k .  î K
SMS'FLANC'
' a
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IX X ^  Overnight visito rs
Expend ituro |£ )
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A Ail modes of travel B Car
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: Touris t  Expenditure
A All modes of travel
Average Dally  To ta ls By Coînrnunity  Type 
o f  Overnight Stay 
B Car
All Com m unity  
Typas
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